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Esq. Survoy of In » Were clected Fellows, 
‘ho following communications were read :— 


1. Note ing the Gaoroarcat, Smecrune of Noxru-wusrxns 
ore a that Rossa x Evxore. By Sir Rongeace 1. Mon- 


emmox, Bart., K.C.B., G.CStS., F.RS., 





My old nseoclate, Count A. von Koyserling, who, with ML de Ver- 
neil, ited with me in producing the work entitled * Russia 
aud the Ural Mountains,’ has recently acquainted me with seme 

relating to countries be ade eta of one ouearatto; 
which are, it seoms = me, of sufficient importance to be Inid before 


the Goological Societ; 


‘Ta the acpaciians “undertaken by M. Lahost, to discover the 
remains of Mammoths in site and other objects on the banks of the 
Lona, it war cleurly axcertained thet, besides those comparatively 


moder foot in whioh bones of these animals are found, a vast 
tract of 3 ponies lee een ere ee and Juniasei is occu- 

lurian rocks, which, ju deg from their organic: 
ets ier type as those ‘collectod hy Keyserling on 
the river Creek in the region of the Pothora, and described by 


Among fe toroct formations younger than the Silurian are Carbonifo~ 
rous rocks, some of which ieee beds of coal seweral fathoms thiok, 


‘while cupriferous schists and graphite also cccur. 
| ‘YoU, XX¥,—ranr 1, Py 


\ 
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sT that 

masses of the Secondary — which have been observed in 
Northern Siberin are not, as Kichwald suy 

but that on closer examination their fe will be found to 
with thove of Uolitic or Jurassic is of wi un 
By foo ee in ‘Russia in ates and the Ural 


derived from the Potchora region, See 
fei mae by the ct ht mst ha 


emp eeres mliar, and be clawed on 
i dace ae 
ft has been ancertaived by M. Schmidt that the banks of the 


Tenissei, us well as those of some of its affluents, are occupied 
mo accumulations, similar to those which my peer 
and self found lying on Palmozoic limestonos at Uat Vaga and other 
places on the borders of the great river Dwina, at Archangel, 

T have called attention to these recent observations, becmuse from 
them we learn that the classification which my friends and self 
applied to Russia in Kuropo has a still wider a) hy oxtend- 
ing for to the Asiatic sido of the Ural oc Teena 
campfire, disturbed, and metamorphic rocks being passed over, many 
of tho sedimentary formations which ocoupy wide spaces in Europe, 
reappear again in their normal European characters, and oceupy 
vt in Siberia, 

right to add that M. Schmidt (whose health, I rearot, to tw 
int, suffered much in making these aiventarous 5 doormen 
come to the conclusion that Mummoths lived in Northern 


and undulating, and to geek horizontal and un 
eikes ieee atone, which each respectively oounpepanel wile Sea 
toad to the inquiry what can have beon the doop.sentod cause which, 
the north and south axis of the Ural Mountains, has 

the oxtrusion through the crust of the globe of these 

rocks which have at various periods so highly diversified the 
cutines of memeronn geological formations in many other parts af 


the 
me mratlitig on the i matter which may havo 
Rene ter onda chuck igsmvancoate over 80 wide an a 
Inte Leopold von Bach once pay to me, in conversation, that 

pomsibly at some very remote period n vast sheet of hypersthene or 
other submarine volcanio matter may havo eo Lover the surface 
of the lower or more central regions of the deposits as, on, 
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4 PaocxDixes ov tite oxouoarear soorsrr. — [Now, Ty _ 


whence the amber has been derived from what came under my own 
notice, The late Emperor Nicholas presented to me a 


presence, at a depth of 18 feet, in the province of On 
the Coed jo if L Eyal tater cin tt eng ape 
Geological Map of Russia propared and frienda, and, a 
schon) Map of Dosen pesnand by from that province to 


remicpes cL Inet taention oo beeen ele 
inseribed on the const-line ns being found in these Tertiary deposits. 


Discussion. 


Sir Ropzxicx Muncriwox, in explanation of the paper, referred to 
a geological map of Russia, and gave a general sketch pol 


have been brought down by the rivers from the interior, and depo= 
tited in the Baltic, Sir Roderick also called attention to the absences 
of igneous rocks in Russia to the west of the Ural Mountains, 





2. On a Seetion of a Won at Kisstsexx. 
By Dr. F. Saxvoxnowt, For, Corr. G8, 
{Communicated by Sir R. 1. Murchison, Bart, K,O.B, PRS, ¥.0.8) 
(Abstract) 

‘Tux beds which have been pierced by the bore of the Schénbors 
‘Well (2001 fvet 9 in. in depth) at the Upper Sulinen, near Kissingen, 
have already been several times described, but, in the author's 
‘opinion, not in a manner whish bus lod to a cloar knowledge of 

. He therefore examined carefully the specimens which still 
rotained the original labels, and even conveyed thom to Wurzburg 
for analysis. 

He considered it highly desirable, in the first place, to ssoortain a 
datum-lino remaining constant over a widearca; and such he deter= 
mined to be the blackish-blue limestone which was bored through 
at the depth of from 1698 to 1740 feet (nee Section, p. 6). It con~ 
ists of two varictics—one pyritous and the other fre from bisul- 
Mee of iron. The colour is deop blackish grey, tho structure close, 

and the fracture almost couchoidal, A quantitative determination 
gave 60:20 per cent. of carbonate of lime, and 17-22 por cont. af 
carbonate of magnesia, The rock is therefore a vory bituminous and 
argillaceous dolomite. It corresponds accurately with the upper= 
most bituminous Plattendolomit of the Zechstein of the Hart« and 
Tins, and with hand-specimens from Kisonach, Aschaffonberg, 


“tneep uppor boundary of tho Zechstein-formation having been thus 





OW A WEEE AT KISSENORY, 5 

follows that tho strata overlying the abuvo-montionod Pint- 
sel The wet pu CORLL I Eanes 
of the Bunter San 





author states, aa the result of mers t he Zh ns at 


eee Som Cin ar ong tance Bde 
on tl nals wi sditee Seid aces ‘their 
Sharan with tho, Platicrlomtt member of 


(the 
‘the Zechstein), and that they therefore Wwlong to the Bunter Sand- 
stone. 


Limestones being particularly abundant in the loweat 
seater Sends in Pry ae eof he 





ets cannot be reckoned upoo in etteraagr for tho strata in 
are but developed on the southern margin 
of the the othe Thre Wal, and at the best contain very little saline 
Below tho Platiendolomit of the Zechstein, from the depth of 
1740 feet to 1834 foot follow saline clays of red, bluish, and brownish 
colour, which eae traversed by lines of anhydrite, or of 
whito gypsum. ‘water extracts thom a tolorably largo 
quantity of alkaline le (one specimen af tho red saline clay 
Fielded 3:21 per cent. of cl of sodium with little chloride 
of potash), ana iittlecf tho wclphaten; they aro eridently the prin 
ee poe contents of the ingen wells, 
“dpe rite, from 1984 to 2001 feot, is dirty blaish- 
here and thero contains druses, in which 
pple te wera appear to have been formed. 
baa de of 001 the boring was discontinued, in conse 
raat x ie ol eapenle and jamming-in of the chisel ; and the ques~ 
still remains, whethor tho anhydrite forms tho base of 
iether beds of the Zechstein in Franconia, or whether it 
| ne very poor deposit, 
‘which owes iteimportance entirely to the mineral waters which: derive 
eae from it, and a lower md richer rock-salt formation, 
‘That this is possible appears, ¢9., from the fact that in the 
Rgsomss Seponits ore Baden and Lothringen the sult~bearing portion 
contains several divisions of the pure rock-silt beds, which are 


In the 
MF deutch gel, Gena wo six 1800, 7 97 whch 
So es Bi nace ete, 
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s probably soon 
Baby ooctectan aba ieee in the Schénborn 
Seah, fo tins Gave daops tha fit of ihe Koester ne 
In conclusion tho nuthor epitomizes the results of his researches 


condition. 
Bection of the Schiinborn Well at Kissingen. 
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8. On the Forwarios of Derzas ; aad om the Exroexce md Caver of 
oxrit Casares in t) Sua-Luves. during the Geactas Pxnton. By 
Atvum Trion, Eoy., PLS, F.GS., &e. 

Cranante 

‘Tur Gest portion of this = ‘® comparivon of the 

ov arate eaorwaene pintisi se rat Asli sot fro 

ef the strata obtained from borings in their deltas for 
water. 


(tee elton lains above thom 


are with reference to their inclination and height 

above =m and it is found that a parabolic curve drawn 

through the extremitivs of cach river, and through one point in its 

course, represents its longitudinal section, the greatest devia- 
tina. feet in some of the largest deltas. 

‘Tho its ure found to be coarser and more sandy near 

the bottom, ii that the rivers wore moro rapid during the 

4 ie fren oh en, deseriptions of the delta of th 

"8 ie eo 

Miniainpt tes with those of earlier writers; and a de- 


“oa given, their work, of the late oxtensions of the 
into the Gulf of Mexioo. 


Mhe'formation of delta~deposits is explained by the hypothesis of 
Sete inthe led cf atom, tent etn ere the fae 


‘Tho littoral deposits around Great Britain aro investigated by tho 


author, to ascertain if his hypothesis, of a fall in the sea-level of 
600 feet during the Glucial Period, is tenuble. 
Some evidence the extent of the Glacial Period is given: and 


‘abstraction of water from the sea, and its deposition at the poles in 
the form of ice. 

‘Tho positions of tho fossiliforoue strata of the Quaternary Period 
re discumed with relation to Mr. Godwin-Austen’s formor sugxes- 


fion of great river whore the German Ocean now is, formed by 
her Junction of the Rhine, Thames, and Humber. ‘Tho probable 
a 


Gere sess betiee'und wel afer Clb Clhcaal Veriody anode 








ia ton tho facts ns they stand in the writings of those 
who fae all treated the mahot most kilfully, tho by varias 
gradual fall in the sea-level of 600 fect, the author thin! 


‘orbee's argument was to get the Scandinavian flora enews the Ba 
It was necessary to suppose that the space now — 
German Ocean was elevated (of which there is no proof), i | 
provide dry land for tho plants to pass over. The Glacial Mollnsea 
wore found by Professor Forbes living in the deepor por Portions ef tbe 
German Ocean, which, the author thinks, showed that there could 
have been no great elevation of the sea-bottom. Whether th the sea~ 
level were reduced or the land raised 600 fret, would have the same 
effect in producing changes of climate and increased oxcavating-powor 


of rivers; and he thinks that all the phenomena of a post So 
river receiving the waters of the Thine, Thamar, Humber ee 
were 


ocour ax described hy Mr, Godwin-Austen, if the pein | 
presied 600 foot, 
Mr, Gwyn Jeffreys has lately recorded the discovery of specimens 
of fossil Arotio shells off the Shetland Isles in thea 60 thon | 
water. The fallowing species were found by him in dredging, and 
ure arranged in the order of their abundance:— 


‘Terchentuls Spitabergensls. ‘Trochus elnerour. 
Rhynchonell ao | Millorin comtalntn, 
Poston Tsland! ‘Trophon clathratus. 
‘Telling calearen Columbella halinceti, 


Myn truncata, var. U@derallensia. | Pleurotoma 


All these shells are found fossil in Sweden, and living in the 
extreme Arctic seas, None of these species are ever found in deep 
Water; ao thet thelr owes, scatvered over a wide arte of wn- 
bottom, is remarkable, and corresponds with the discovery of shin 
and littoral shells in the English Channel at similar depths, 
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on tho 
Fenstcot theaglih Ghunndl snd Gonten' Ocean at the Sait 


SOLS a lara ernie ce 
of these ies fossil shells ir. Gwyn 
sl ngs off the Shetland Islands, is an 
a Calgeeternant ermine 
Ti dieery ateeds <eesband ginpth later ive proof - 
teal conditions with those observed by these authors in other parts 
of the wra-bottom; and it establishes the existence of littoral con- 


conditions off Shotland, without any change of Dee neasecs 


= ‘the aerial currents. 

e | have in our latitude a summer heat of 130° from the 
general, of the heat of the globe, from an increased volame 
ete aes ros w grosierprovalonos of tho weat and 


period which the author had previously oes, 
Retr Fas eo mvack ‘objected to in the pest of eee 
dogs not require any greater volume of water than haa beon 


geologists, ms hgh of 80 fet wore einaid or he 
‘of winter and summer floods in 
Giforent memoirs by Mr. Prestwich, aa oeurring laa maak ka he 
epee cereas ecient ory - . 
however, in England no appearnnee of tropical vegetation 
in the Quaternary its, such as we should expect would accom= 
pany a temperature of 130°; and we must therefore try some other 


| We eald not have rivers varying 80 fect in summer and winter 
(eet rainfall, unless we had pluvial and tidal eon- 
Peet nrerens from those now in the Thames and Somme 
‘wa want is to explain the enormons rise of rivers in 

‘clinate during tho Quatornary poriod. 
"hn the year 1640 the ice brought eraibies Taanacy flood, gorged 
eta point about nino miles from the mouth of the Vistula, cut = 


ES ete > Prestwich, on the Loews of the Val! 


pean et ee read Juin 19, 1862, Proceedings 





A 
and have no doubt occurred in some localities daring the period 
under I would, howover, remark that in Wealden, 


fittii of the 
meet With in explaining the position of the at 
diights aleve ean presi sosce toe Eaersal a 
depths bolow the sea-level. 


Mr. Croll’s hypothesis of an immense mass of ice at the 
eet tka pies linens ona ene eae 
Mug. p. 302) ia well known, He has (p, $05) asmmed that the 
quantity of liquid water would he unchanged, as the ice in the 
southern homiephero would be transferred to the northern hemi= 


‘This would involve the supposition of a fall in the oresn-lewal in 
yrtion to the quantity of ice collected at the poles. 
. Te is of cours Goubufll whet quontity-of weer, wast eiaieaalett 
from the ocean in this Glacial period (which Mr. Croll considers 
* leitr, On the Vil’ Danisio 1840. The porging of ioe atte oeth 
of the Thames, Seino, and Somme may hare in the production of some 
of the ronurkable yravel-beds in these rivers 


n 


ee Un 4g yt rartyerseneng eas aera at 

| i al i hil sat eldaeietis Jil a 
easdep se 2345, elie tenis eerie Hu 
pH eet ne asap 
PA eed uu Heiman: bi 
fies ifs Btls ate 

Ff 3 3 ge pr tees a8 ta bceeareste 
pba gil i dele 
Hal hi H i sith Raat i 

Cee Ad Peis el Pereed Pere ee Pee 

HERE ai taaneaal inkl 8g) 


= — 


tho ns = ‘apa and in 


earth, and follow the Som ore oe on o broad soaley all 
anticlinals, whose slopes are always cor loves 
regards the long ear, sloped loo lower Tea relied of all 

{aren of po of groat Lage, ‘such ag thoso 

Ir, Mallot belioved that it would be 
that their longitadinal sections conformed to any parti 
When plotiod’ rock sections wil be frond bo BE 
right lines, or, if curved, to parabolas, ellipses, arcs of 
what wo please. 

Mr. Trrou replied that he had not found definite 
the extension of corals downwards to such a depth as 
tioned by the President. With regard to oscillation, he bad 
treated of tho gouthern part of England, The ‘of the 
of Dover would account for the existence of bencl 
tumble be S| tldoa would Eve ravine eer a 
ay that wl by actual comparison, 

with tho longitadinal section of the banks wien 

Po} i, and Ganges, 





Novzunsn 25th, 1868, 
The following communications were read :— 

1, On Fxoons in the Istaxp of Beavis. By G. M. Bnowsn, Bag. 
(Cotaunicated by the Secrotury of Stato for Foreign Affairs.) 
[Abstract.] 

Os the 17th of March, at § o'clock r.ar., a steady strong wave was 
seen bearing down upon Admiralty Bay ; it had no creat, 
und was 3 feet in height; it encroached upon the lund to distances 


varying from 70 to 350 fect, A second, smaller wave followed. No 
shock of an earthquake was felt, 





‘Drscvssrow, 

Dr. Dexcax wished for some explanation of these carthquake= 
wuyes, more especially with regard to the effects of sw eata~ 
clgwmie waves. Ho considered that they arose from sudden changes 
in the level of shoals or littoral tracts, and not from deep-sea 
disturbances, 
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Banvian suggested that, iption of lava at th 
btm of sn te mig be aso of em fn 
sates peer. woah decomposition of water, as would originate 


solume. 
ie ae inion, and not to limit 
the causes of these waves to oscillations af the surface of the earth. 





2. Description of Nox Torvas, an cxtinet Vorcaxo tn Naw Zrauaxn. 
axe Captain F, W. Hurtox, F.G.8. 
Ox the west ag the North Island of Now Zealand, betwoen 
Raglan and tho mouth of the rivor Waikato, thero exists un extinct 
volcano, calicd Nga Tutura, which, owing to its position on the sea~ 
cliff, is of considerable terest. 
heud of the Waikato is composed of a series of indu- 
and sandstones, containing Helemnites Aucklondicus, 
fet Fitt., and many Ga pea Le Neat 
is sappoaed to pper-Mesozoio age, an ero ofdip o 
about 35° N.E. we follow these beds along the coast in poate 
ee kata we Sent akr appar partaee remaining tolorably 
level for about four miles, when the dip changes to the south-cast, 
ae half « mile more they have descended below the sea-level, not 
be seen again until we arrive at Otehe Point, about halfway 
between the Waikato and Raglan, where they just make thei 
th a north, and are immediately ent off by a fault, 

"lips the da Ketiay rocks Vie unconformably, the lower portion 
being considered of Miocene ago. First comes « coarse-grained lime- 
ule ot erie pmssing almost into a conglomerate 





is covered by « bed of p= and caleareous sand- 

stone, about 100 feet thick, containing Schizaster rotundatus, Fitt., 
Sealaria lyrata, Vitt., Peeton Williamson, Vitt., &o, This bed gets 
and moro siliceous to the north, and more calca- 
reous to the east. Upon it rests a bed of red or yellow sandstone, 
300 foot ase interbedded in placos with seams of blue 

clay. These clay eds, and Semarsy the sandstone itself, con- 
ins of plants; and therefore their age is, pro= 

bably, Newer Pliocene. series of Tertiary rocks is horizontal ut 
‘the mouth of the Waikato; but further south, where the older rocks 
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mo the basaltic cone: 
a a isl i about 
. feet ) with a 
fomait wing, tad Aan 
aide, uo sign of its voloanic 
On the sex-nhiorv, 


the fallen messes of basalt, and 
examino itsinternal structure, In 


hos burst through the rocks = 
out opturning their odges 
loast, ee covered them with ao- 
cornulations of taff and Lava. ‘The 
lowor part is fillod with eae 
woriss, enclosing large 

blocks of the yellow sandstone, axed 


Ff. Maris and Sandstonce with Belermites, 


e 
@. Argillacoous and calonroous Sandstone, 
& Limestone, 























= to show that the eruptions wert 
submarine, 

From the foregoing description 
it is evident that both the forma 
tion of the gynolinal and the erap= 

—— tions of tho yoleano as = 
subsequent to the deposition o! 

ig yellow sandstone ; but thore iv no 

evidence to show whether the spi= 

clinal movement was before or 


g cannot suppose that subsidence 
took pluce while the pressure bee 
ii low was so great that it found 
FI vont in breaking through the over 
£ @ lying rocks, it seems to follow thine 
= & they must avo sunk down after 
i 3 the volcano hnd exhnnsted ite 
* — enengy, and that at tho samo thine 
= © tho portion between the vwoleaso 
and the fault south-east of it fell 
Is throngh lower than the rest; and, 
as I cannot imagine that a syn~ 
clinal of eo small an extent (only 
10 miles) could be caused by sub= 
sideneo into n cavity at a 
erable depth, the conclusion ap- 


Seation om the cowst from the Waikato River t» Otehe Point (16 miles). 


@ Blown exndhille 














eet eULsetaes that Cos cathor bad Trough ex 
proof that tho Java was derived from #o inconsiderable a 


from eno and the same crater. 
W. Saeven was that the now systom of education 
was | of such good results in « geological 





3. On Daxossvnvs, By J. Woon Misox, Euq., F.G.8. 
(The publication of this papor is unavoidably postponed.) 
[Abstmnot,] 






dge Clay of Shotover ‘Hill has yielded five specimens 
th now for the first time represented as a 
‘afer. nating the bibliogruphy of tho gauhjec, and 
in various proceeds 


musoums, the author 


Thi fp reat by he ute inning the form 
if that characterizes the existing group of Faranide. If 


from. 
SERN tl boon batt 
A ee es pe 


Sie, Woo Asse hs seen in tho Gavial of the 
tho teoth of Toleosauriang from tho bourhood 
same crenulations and compression, wl 

of a Lacertilian character. 


4. On the Axatoxcr of the Tort of Amphidetus (Eehinooar 
Virginians, Forbes; and on the Genus Tein By P.M 


Descax, Ms, , FIRS, Boo, G.8,, 8. 


(This paper was withdrawn by permission of the Council.) 
[Abstract] 
Arren a careful cxamination of the Miocene Amphidetus from the 
Virgininn Tertiaries, the nuthor regarded the rocont species of the 
gum from, the ope Annies oom a8 a group of 
al forms, 
Forbes, could not be Found; bet the owsmination of gasan a 


specimens decided that they were not specifically difforent fi 
iocene form. 

‘Tho unusual form of the ambulseral spaces, the nature | 
fnaciole crossing them, and the resulting ae ce Cees or 
pores within the foscnle wore asserted to be of third-rate 

mee structural importance ; and the author did not eo 

Eehinocardium, Breynia, Lovenia, 
origin, oF Lyre ‘there was a close genetio reli 
because they had this i ieee structure, He rt 
to be an appendage to several generic groups which wore di 
separated ty other “al dis 


Breynia Austealiensis—n recont Eohinoderns, The petaistence of 
theso species, widely distributed, and of great geological nge, wut 
very remarkablo. 





Discusstox. . 


The Prxstnxxr regretted, with tho anthor, the prevailing eustom 
of determining spocics as much by their goological pet an by 
their structural affinities. He thought it was necemury to have a 
knowledge of living forms, in order to estimate correctly the value 
of the characters of extinct species. He considered that the presence 


BAUERILAS—ARADLA PETIA, Ww 


genera mi; “epee ara 


in different 
\ leeeaia ecg tidlat etd Ue eine ioe ena iy mh 


considered evidence bf Epis Gea subsequent vari 
— Mr es Sorranrs 


‘structural importance, Oao 
eames He remarked that 
ane oa oe SS at 
@ formation of fuscioles ib on 


James 
|, F.C.8., Associato of the Royal 
wich; John 8. Winbott, st 2 MA., Sand 
Lawrence Pi hamburg 
ie ti edsetel Barres 


@ Groxodtoar Recowssissance made in Anauta Perna tn 

se Sif 108 By W. Baveweax, Esq., F.G.8,, Assoe. oy, 
[Pore] 

‘Tax following communication is of an essentially unsystomatic nature, 

(Owing to the small amount of country fkveraed. than 9h Bae 


construct anything more than a ringlo line af saotion, 
ft a helloved will bo exe neceptablens u contribution to exact 


than an attompt to frame a genoral g¢ map of the 

‘hola countey ftom olservations made ot only a few points. The 
is, therefore, that in which the crepes observed, 

itinerary than a 


contry Inst tn tho doeiten i ht beton Suce and 


Chal Wady Fortran, the crystalline rocks of Sinai and 
dee near Mir being reserved for another commurien~ 
FOL, XX¥,—PART F, ° 
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tion, a T le ‘not suilicieat time at command to 


of tively deep and of torts the, 
Ue tapidas ta rset amaancoee esl eal 


more than the softer granite amd 
Desert weer Sues—Tho coun 


Thi hes 
Senin alg Dateline Geitat Cues mine 0 
sited specimens of ridaoa 
Suce, just opposite tho hotal at the 

n side, 80 much of it is found 


getting 
woter-mark, n change is seen in the shells, which are 
freah in lustre and appearance, although not sensibly worn 
and occurring in large quantities, The worn and broken ap 
‘vocomes more marked an receding fram 
time the character of the sand chi 
miniferal shells and rolled grains of ahell- ; 
admixture of grains of quarts and other comminuted rocks dé 
from the waste of the interior cliff, until at about two 
the shore, and about 40 or 50 feot above high-water 
formor have almost ontirely disappeared. Tho subsoil at 
Wells consists of softshales and gyyseous marls, which extend 
tho bay to Suot, Thoy are of marin origin, or at any rate 
Deon below water, as in a section on the Suez and Cairo I 
about half a mile from the town, they are scon to be covered b 
raised shell-besch before mentioned. 


posite noar the hoad of 

the escarpment of tho'Tectiary rocks, probably somo part of 
inulitic reries. From the foot of the cliff to o the arf | 
with small table-topped hills and ridges, formed of n limeston 
gravel cemented into a conglomerate by memes of gypstm, and ab) 
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lon, ndent tho salt and bitter waters of 
Sie ea en bear oe 


promoters. 
ocd Walle Waly Amara,—Erom Ain Mouse to h 
for ubout 25 or 80 miles the desert preseuts the same gener 
ro eyes a gently swelling or plain 
gravel, several miles broad, occupying the whole of the 

funky plats adoring «talon ‘The ground is covered 


romaing De iiuiwete damp retentive ground, wi 
shalea and clays arc close to the surface; but Ia 
the summer and automa months, the whole becomes. 
aa I horribly barren and desolate. Sand-scored stones 
dant everywhere, ‘Their provalenee i to be accounted 
cvaseleas ‘activity of the sand-drift, os, oven when the #i 
upparently calm and still, there will generally be en 
moving to ct the sind in motion on the ground and a fe 
, the hardest rocks are ba he olish 
expecially the cas with quarts, jas 
ons elloocn unas; wil tho Ltwestss a eae 
polished, are furrowed and scored in every direction, and thel 


Occanionall; 
which, under tho 
luence, have been pie in a manncr in many respects 

that produced by the action of a liquid solvent = tad toes 
a tendoney to decrement along the principal Airections of 
Many of tho limestono-pebbles are also blackened in a 
manner, probably by some cryptogamic or other low form of 
tuble life. 

‘The plain of the desert is broken through by the numerous 
nela which convey the water of the main valle to the seas butt 
aro 50 small and slightly marked that thoy might easily be 07 
Lt ie passing through the country in the summer time, 

upper watercourses are quite dry, only the recently dried 

partially cracked muddy surfaces in’ places showing signs of » 
Bie int ater ed boon Heed or by tho fley aemeanhonte 
desert. In the winter time, however, a sudden heavy sais 
the hills oconsionally sends such a flood of water rolling down 
‘tho whole plain in the neighbourhood of the Wary is turned for 
time into a lake; and, according to the statements of tho A 


‘camel-trains have occasionally been delayed for mony days, until the 


flood has subsided ; and men haye actaally been drowned when sul: 
denly overtaken by the waters in the low ground. The wormwg 
































15 feet; it is en 
alabaster, 


be getting 

ing to an end ns fur as could be seen from the 

The bottom of the valloy fx eroded into a 

ciroular channel by the rush of tho wintor torrents, oithi 
‘solid rock or in large tumbled blocks; while, just above 


and they always end, in the most striking manner, jast nt 
water-lmoe, 
‘At intervals all along the valley an old alluvium of 
sand with fragments of gypsum, the last being exceed i 
lar in ontling, fa seen at heights of between 50 and 70 


blue or gray bands of clay insteuil. ‘The best blooks seen, 

on the watercourse and tumbled from the cliff, eubed a 

on the sido; but it would be difficult to find ono of this size 

sound, thongh there aro many places where Inrge masses mij 

got by quarrying, ‘The sumitranaluecent variety of alnbuster, 

‘that of Volterra, does not occur hore; but nodules of a som 

aes charactor wero observed in the dark shales furthor to th 
north. 

Gyprum of Gharandet—Tn the lower part of Waly Gharandel 
same -marla appear, in hills of considerable height, 
300 to 400 feot, Tho principal feature is formod by nm 

of opake-white gypsum, lying dork bluish-green and 

and clays filled with selenite in filrous masses, and occa’ 
Aotached eryxtalx. The lange bed breaks up and falls, from 
ping away of the marl bolow it; but the tumbled blocks are 
reoonsolidated by tho action of wator, forming reconstracted beds 
the slopes of the shales, which are again subjected to derud: 
giving rive to hills of extromely irregular outline and structure, 
whole of the surface of tho elopes, especially the moro promin 

very rough and uneven, owing to the solvent action of ab 
water on the gyponm. ‘Tho more impure and sanily portens, whieh 
resiat the wenther botter, form regular aow-backed cresting, ee 
That the proms of Climbing the hills, in spite of their bein, aay 
made up of clay, is dissgreeably like going along a par Bax: 









i 
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by the presence of small veins of sulphur, associated! with a white 


nila yam. at 
er Phaneale Bad The hot springs known 04 Pharaoh's Baths: 
partly out of the rock at the foot of the cliff close to the sea, or 
sand of the bench. ‘The two cecilia aro the hattest, 
a temperature, according 10 Higa , of about 160° 
in April 1847, and, according to Russegger, of 157° in October 18355 
and it probably still remains tho sams, although 1 was unable 
to ascertain exactly, huving only 1 comparatively short-sealt 
thermomoter, which could not be freely «xposed to the action of thy 
water without running the risk of bursting it As it was, the: 
cury wont up to 148 degrees immediately. tho hi 

it that it was safe to try. The water is clear, with a) 

epatic odour, although no Sart oe bya 


o 
wer 


probably 
Atal, w 


hi 
probably from these rocks that the beautifully fibrous and. o 
specimens often soen in cabinets, and marked as coming from 
aro obtained, ox the same structuro is yery common at the 
question, which is known af El Laggnm, and is near the 
samo name, 

Another good section, Mustrating the relative position af 
white limestone and the flint-conglomerntos, is to bo seen in 
lower part of Wady Taibe, where thore seems to be a considerable 
Jocal disturbance of the upper beds, ‘The white beds ave nearly Mat 
in the valley about two miles up; but nearer the shore they nell 
under a series of red conglomerates and grey caloareons sandstones, 
full of partially rolled fragmonts of finte of all sizes, with @ few 
pieces of Feeten, dipping acawards at about 25 degrees, A bed of 
black doleritic Java is interstratified between two of the conn ean= 
glomerntes ; nnd an outlier of tite same rock occurs nt a higher level 
further inland, whero the beds are flatter, As far, thorofore, as cen 
De snade out by these instances, the igneous rock is not on intrusive 


| 
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750 feet 
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and, 
buen deposited 
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on n greater scale ; 


bub ly 
ecetion I umindobted 


di 


id the district where T was 


ment of Tih T have but 


Ramleh, about 1 


Baba, 


10 escarp 


or side. These, no doubt, 
at thomouth of Wi 
Le Neve Foster, who made a flying 


hae rther 


an the same bods 
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Section (ia ascending meen rere of Tib, <i 


lin 
3 B Sant fines and shales, ia a pg? Ved contain 
Pittetons taldae ein ee kare 
G@ Caloarcous man darge nodules of 
HT sti 


Ty Tunbled sl 





. Litnestoues ani iin. mime ebloritic anil eave with fine 
‘nodulee; a bard beet neur the top .. 


‘Total (A to 31) 
‘Tho above total (AtoM{) may he regarded as an ayy 


proximation to the 
thickness of the Lower Crotaccous rocks, the 300 feet benentlt 
qarigned 05 tho (risa, as will bo uhown fnethor on, 
oeveral Ammonites wore found, moetly in a bad state 


posure to the weather, and too cumbrous to kringaway; 80. 
pieces of sufficient size to show the nature of the form and the 
torn of the chambers wore collected. 

On tho top of the oscarpmont tho bods form a broad 
with the dip to tho northward, and far away in the 
crowned by an escarpment of white beds, probably the epee 
lives of the Gharandel and Taibo bituminous sertos. 

Beis ie oF th ‘Th platenn is 4630 foot above the CL 
to 

Bronte yin of Ramlch thereis a descent of about 250 feat ila 
Wady Tube, mediately to the south of which is the ald 
rogion, This comprises, within an ares of about twenty: bee 
the ae nner station of Nasb, the old coppor-mines of Waly 
holy, tho quarries and temple of Sarabat el KBadew, aud tho ge 
qquoise-mines af Wady Mnghars, forming by far the most interesting 
district, from an antiquarian and goelogical point. of view; ta) 
whiolo of the Sinaitic peniosnla, 

Nasb.—In the cliff at the lower ond of the Nasb valley, om ie 
right-hand or western side, the red-sandstono sorios i 
seon to rest unconformably on a dark-green schistoso gneiae amit 
mmica-sehist, piervod by a great numbor of intrasive dykes, pri 

yriea, with small oligeclase crystalsin a dark-red or black 

lower member of the series ise durk-red, soft sundstomo, 
marly partings : it ix vory x in character and gonoral appears | 
to the Low 7 indatonp nbout Chester, and may be 
from 190 to 200 foot thick. ‘This is succeeded by lighter-coloured 
rooks of a similar character, much filse-bedded, and variegated with 
yellowish, brown, red, and purplo bands, making a thickness of about 
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tho entire length of the Nasb valloy, is strewn with m 
Diack hmmatite, in angular blocks with sand-scratehed 


in the samo valley. geroon, a 
little calaminc, are found in the sandstones on 


‘its have been opened ‘ 
and bed, both at Nasb and on tho top ae ata 
table-land. As faras can be made out from Arab 96 
of these are of any great ago, the most important dati 
about sixty years back. Several cnmel-londs of pyrolusite 9 
to havo bees taken from a pit on the hill, and sent to Cait 
experiment, the general belief being that it was sold for mse: 
louring the eyeli pom) istead of galena, If this was 
to which it was really applied, we can easily undorstand 
periment was never ropoated. On the western sido of the Naa 
there are indications of old workings, besides modern levels 
short distance into tho side of the bill; but their exact mats 
quite clear, ax they have become choked up with 
from tho fall of the roof, but more from tho sand and 
valley brought down by the rains, 

At Wady Khalig, a tributary of Wady Baba, 
below Nash, the iron and manganese bed hns been. 
vated by the old miners, Here it ocours under the form 
schistose white marl, variogated with groon and red pateh 
contains small strings of carthy-brown iron-ore, with » Hitl 
and green curbonnte of copper, and the smallest posible 
copper-gianes or perhaps indigo copper-ore. ‘The ald wo 
tend about 120 yards along the face of the hill. Near the 
the roof has fallen in many places, leaving a large i ilar 
‘with several openings to the day. Deeper undor the hill, wi 
rock has been better protected from the weather, the height 
excavation is about 5 feet, and the whole of the 


from the face of the hill is about 40 yurds; but this omnia 
termined exactly, as there is a considerable bye of muddy, 
on tho floor, washed in by tho rains (the bod having been 

on the dip), which has no doubt completoly filed up the 

of the mine. In ¢ome placce the roof is supported 

mortar walls; but these are probably of newer date, having been 
up to render the cavern secure for the purpose of a a 
store-house. 

‘There nre no inseriptions or any other guide to the probable 
‘of these workings; but evident, from the extraordinarily 
character of the ore, that they must belong to a very early 
when metals were of nearly uniform value, owing to their 
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arid when ho art of metal 


ee case when the thinner 
juced. 


if springs; and though of 
tho wood has been much cut down, in order to produce 
pasenyer ee Basen Cleo, nrany of the trees are of very 


Jointed files of, protic by the wie of the weal 


sandatone, which up into v 

cannot be supposed that the ancient 

subjecting their ores to any complex 

to the process of stamping and washing, especially 9, 

ies a the use of stamps was not introduced in mining | 
contury. 

Naxb Poult (soo 11, L fig. 5)—Sandatone Ondliers—Cthe 


known as Wady Lechian, Fees the I lower crystalline schists, 
with numerous intrusive dykes, come fo the surfice and fon 
rough ridge about 500 fect in height, above which the 
series oocuins in the asunl ordor, attaining a height of about 
‘hore in the peak of Om Riglatne, which ts roally a groaf oa 
nearly horieoptal sandstone upon the plateau of crystalline: 
summit boing 4 narrow ridge of about 30 or 40 yurds in Jon 
nbont 3600 foot above the seu-level (3009 feot by bare 

‘mati Soreral other outliers of the «amo character, but 
to greater heights, are seen from the top of Om pa 308 
important being a twin peak close by and two great masses 
eastward, which do not 9 to have any special namo 
Gharabi, which is appli the Arsbs os. a kind of genaei 
to all mountains thot ore not endowed with names deri 
poctical or legendary sources. In Wady Suoug, or Sanott, to 
kouth-oast of Nasb, the crystalline sohists are continuously 
et the bottom of the cliff, the upper sandstone being eut up 
umber of tributary valleys. On the northern sido, 

+ Op. eit. vol. fi. pe O47, 
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floods arising auddonly is ever present to the Arabs, who a 
refuse to camp in the water-way of a behing 
their tents on ono of tho lower allavial terraces, This: 
Known us Wady Omongraf, leads into the broad 
‘called Sidreh, or, by Lottin de Laval, «Le ras des | 
Wad! Jo Jest sbors tho junction of Wady Mokitba “ 
Rod Sandstono appears aguin as soon as the: 
Pipa ya Waily Chamilé, coenpying the ow gn 
of the granite rocks, which form a 
abont 1500 or 2000 fit high, running fever east re 
wards Wady Ghonnch, below which point the valley again eles 
being cut through hard rocks. The lithological character of the 
sandstone, thougl xencrally similar to that observed on the 
side of the granite, bas one marked difference, *, the | 
of the thin limestone forming the middle member (Bo 
‘that it becomes dificult to correlate the sections 
difficulty is increased by the fact that the beds are pA 
normal ‘position, but nre fiulted down against the granite 
north, and in like manner brought ngninst higher beds en the: 
side of Wody Sidroh. ~ 
Ghenneh.—The valley known as Waly Ghenneh is formed | 
Jonetion of threo tr four tributaries, the mast important 
‘on the westorn sido, called Wady Magham. Tho lower 
gorge below the junction is narrow, betwoon steep lifls. 
yellow sandstone, probably representing cena oe 
Bat above this point the country is open, with low hills: amd 
gravel-torraves, until tho granitoisreachod, ‘Tig last risos a8 a Bae 
Sim, without the slightest vestige of alluvial soil or loose covert 
any kind, to about 1600 feet above the plain or downland 
‘That tho’ line of demarcation between the two kinds of i 
fault ls ovidenced by a small ontlying patch of tho lower red 
tones, Sateen, 3 a low obelisk on a brood base, crowning 
highost point of the hill, and a the peak known as Dehemi, 
the head of the Ghenneh valle: 

A largo dyke broake cheng the aandstones near their no 
boundary, and appoars to have flowod ovor tho higher beds, 
n thick masa capping n groat portion of the hills to the 
thologically this lava is generally similar to that secu near the 
of the Chamilé pas. 

Mines of Waly Mayhara—Vurquoiso-mining has been 
on in the sandstones in Wady Sidrch, about 250 feet 
valley-lovel, and more extensively on the right-hand side of 
Maghara, where the workings are at about the same height 
extend for about 300 yards along the face of the olisf. Th 
two bods, about 15 of 20 fect apart, in different parts of the 
the most considerable being in the upper one. The rock is a 
coarse-grained quartzose sandstone, of a light-yellow colour,’ 
with red and brown patches whero more ferruginous. ‘The tran 
aro found lining tho small open joints which cross tho rook im 

oral north and south dixection, and aloo in the solid aan 
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‘one of the smaller caves, carefully examined by my friend Mr. J.B. 
Lord, the floor was covered to a considerable depth with a 
of impalpable dust, which, when disturbed, roso in snffoeating 
‘On sifting this, numerous fragments of sons nes a 
wood, some partially carbonized, but which hni evidently bem 
fashioned into tools, were found. ‘The latter form segments of 
lindrical blocks, with roughly conieal paints (that have: ‘wiry 
boon ehaped with # blunt or imperfectly cutting tool) with a 
head, notched round underneath as if to receive a withe or cord, 
‘The head bears evident marks of having been subjected to repeated 
Dlows. Although only n single segment of amy degree of porfie= 
tion was found, there ean be little doubt that thes were 
mountings for tho flint chisols employed by the anciont miners 
Without something of the kind, it would be difflcalt to work with 
the flakes, owing to their tendency to break across when not struck 
fairly on the top. 7 
hammers found in the workings aro mostly of @ very rade 
kind; in many enses rough natural frogments of dolorite, taken from 
the flow cavalo the adjacent hills, have been used, only a ed 
holes on opposite sides, produced by tho action of sand . 
the surfuco by tho thumb and forefinger, being apparent. 
however, show a little more work, having o groove, to receive @ willie 
handle, cut round them, like the so-called Aztec hammers found fi 
the aboriginal workings in the Lake Superior copper-mines. Ali 
of them are broken at the ends, and can only ho togardod as spoiled 
and waste tools. The same scoms to be the case with the wooden 
fmgments, many of which nre partially earbonized, ws though they 
had boon used for making fires when no longer serviceable as 
and the same remark also applios to the flint flakes, The 
over whieh the working of the mines of Wady Maghara Be 
cording to the evidence of the numerous hieroglyphic tablets eover= 
ing the face of the cliff, as interpreted by extends 
from the 3rd to the 13th Manethonian dynastics, cs 
an interval of about 1600 years, As as mining and stone 
cutting are concerned, there does not appear to have been wueh 
Progress during this time, the older tablets being much more sper 
etly sculptured than thoso of Inter date. Tho uso of flints was 
continued up to the Inst, as is shown by a blank tablet, dressed 
smooth to receive an inscripticn, near the northern end of the work= 
ings, which was nevor finished, This has evidently been dene ‘with 
a fine tool, the proper faco boing obtained by the use of fakes af 
small size. The same sort of tools were used at Sarabat ol Khndem, 
where the workings are of later date; but there the hammers appear 
to be of a somewhat more advaneod type. 

That the minox of Waly Maghara were worked for rt 
and not for copper-orer, may bo assumod frou the absence or al 
traces of slag-heaps like those of Nasb. In the old town, on the ball 
dividing Wady Maghara from Ghennch, 1 shot of copper was found 
in the bottom of a broken earthenware pot. This wns probably 
eidonta), and owing to the presence of « fragment of come phd 













stance is about 00 miles, we muxt 
that, in the old minors, the Ghenneh plain and 
, well watered tonllow of large laviatile mol 
supposing the shells to hare been 

‘a great part of the gravels have 
and fresh channels cut throngh them, in tho last 


f Wady Ferran &¢e.—The evidence, however, of tho 
cus or slow- rivers in Arabia Petriva is not 


aul ent 


tho valley. ‘They havo heen attributed by a recent 
* to the action of glaciers, and described ax iba but 
ection proves them to.bo only onlinary Juke- or rivor- 
aro full of calcarcous nodules (race or 
beds of calcareous tufa (i ing the 
truncatula and a species of Pisidiun, 
en utr in es Anaiterenrs pale 
1” ri 5 wi ren, 
), Quart. |. Gol. Soe. wel. xxiv. jp. ZV. 
Ve p2 
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=a aerate arrepe ere 2 
well ux the position in which the shells were found, 
show that they havo nat been brought in ry hanes see 
gdp memrctopr epee meron 
rate since the ork ages 
ie Seeger ae 

that now ‘4 dry stony desert. 
inl owen se eat toptorirmy 1 eat of Chats is OSES 
ne Re yal nt wh en my rang 











t immediately south of vi Porte, Goa 

cn te, which is very stron; ly doveloped in the Sormaf aligns 

of coarse fint-shingle with thin coral-limestanes and 
with ‘a large coarsely ribbed Preten, ‘The total thickness 
group must be very considcrablo, as it risca in the hill 
Jugha to a height of 2424 feet above the sea-level, or J 
1600 feet above G@henneh ; and even this position is due to its! 
on the downthrow side of a considerable fault. In the 
Mokuttub the throw of the fault lessens, eo that the 
stones are brought against a small exposure of Cretaceous: 
careous sandstones and shales with green sands, which are: 
Dyna soft grey limestone, covered by a thick bed of blue al 
with a Little salt and gypsum, and about 500 feot of w soft 
Jimeetone with bands and nodules of flint, forming sn 
cliff, strongly recalling the aspect of an ordinary English: 
The seielienete of the eae the bottom of We 
eannot bo less than 1000 foct. "This escarpmont goos by the went 
ral name of Ghurabi, * 

From Wady Mokuttub the Triwsie sundstones take 1 gumecsl 
south-eastarly direction, and are lnat seen in Waiy Feeran, forming | 
a chain of small outliers on tho crystalline achista, abont reer 
miles below the old town, Lower de wn the latter valley 

again covered by the green sands and thin sandy limestones OF 
Crear period, having the same south-westerly dip of from 1F* 
to2P, ‘These, after an onterop of about 14 mile along the valley, are 
covered by the white Umestono, beyond which point towards the ga 
T have not followed the section. 

Age of the White Limestone—Hitherto no opinion: has boom ex= 
pressed ms to the age of the white limestone, and it now becomes | 
noedful to consider this point, On the ground, I was inclined te 
take the limestone as representing the chalk-with-flints, from the 
atrong physical resemblance to that formation ; but we havesem that 
‘a like resemblance holds good in tho bituminous chalk-wil roof 
the Gharandel and Wody Yusid, which oxo proved by their 

fo be Nammulitic. Another piece of evidence bearing, wera 
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i Se gil adore unconformity of the limestone upon 
mal thougl: too much stress 
in i on as fae to ie ‘oumber of faults run- 


rhe pee 


rr wre be best satistled the 
eerie pre a ee 
addition te the Nammulitic form near Gharandel, the fow small fools 

spend Wy Tae, Huseid, and the Marcha are, for the 
es alana I oe 
Speatiin sbalksae muvee Renig eae at 

pst resting et different in charneter, ex~ 


epecietentnr Lema ‘between the Num- 

as the latter is entirely 

[ the waste of the rocks immodiately preceding it; and 
this wasto must have been ie evidenced in 
es mass af strata, about 600 fect thi 


attuiecarirpti oni, which will not be furthor 
Sees 


‘order of nuccession of tho rocks mentionod in 
niecomnt may be summarized ux follows, in ascending: 


Sandstomes, 
ia) Thnestcos wi ‘with enerinites, 


Upper Brown Sandstone. 
pus rocks, eR Ln i elelomengeen pf rete 










Tones part poy Otros 
with dint. 4 0 Tnalocey with, Nummu- 





fT ethane the nower contempornmecus with 


Notes Seas CLIEIC 
= Eoxrr. By foot Mernae Tor AGS, 


ok Rarrous inthe sonaielane cee 
specimens of the Nummulitic rocks brought by him from 
syne a Salering Nereis on eight specimens, n 
orystal, containing some Nurmmulites and other org: f 
near Cairo, 
Specimen No. 1. “8, of Wady Gharandel, 7 April, 1868." | i 
brown stale Namelielizestone a7 Api 
Munami pie 


* 


is 
No, 3, “ Asphalt Rock, & of Wady Gharandals7 ‘April.’ 
brown rock: (weathering white), in whiok enmie 
slabs rei throughout, together with Supulend eee 
ments of inoderms, 
No. 4, halt Rock, 8. of Wady Gharandel, 7 
piece of thin-bedded (4-inch) light-brown pete 
grey on the planes of bedding, and there 
stracture and or organic fragments of whieh it ix por der 
‘On one face is a small Ostres, with Numowlina Ramondi, N. 
dia an ace Pecten(?) and of Echinoderms ure even in 
near Gharandel, 7 April.” No 
organic remains = ‘sible. in, thls.brown socks Aiho 
colour of all the specimens. By trentmont with acid, it is 
contain 9) per cent, of carbonate of lime and 10 per cont. 
‘naceous matter, which remains as 0 
Jwurning with a bituminous odour. 
quantity to edlour the limestone, and to gi warmod | 
hando Steere ree bereparey esc red out of pe 
appreciable quantity by in turpentine-spirit or in 
Ne. B. “ Qowest rock seen just beyond Pharash's Fall 7 ApriLe 
A limestone altored by the agency of mineral showing hollow 
costa oe remnants of Nummnudina Ramondi and Opereiling canati= 
fora ( 
f Ay * “ Nummulitic Limestone-gravel of Wady Gharandel, 16 
June.” Bluish-grey limestone fall of V. Ramondi. Subangalar, 
pollahed by sand-eotin. 
No. 3, A Strontian crystal, from noar Cairo, containing Nem 
smaine Ramondi, xu a Volyzoon comparable with Bichare Chomp 
soni, D’Archiao & J. TH.‘ Foss. de Ende,’ pl. 36, 


tlopen ofthe mount Sinai maualf, whore i ie trsocinted wih. even, whi 
Sn the Dewert west of Cairo it is accompanied by 2. Laucearwa, var. 8!" 








Mr. D, Foumes inquired the age of the schists and porphyrios of 
a the probal peat the 

prol ago masses of 
focks, and commented on the extremely wide ringe of the 





i the fossils from the sandstone to belong 
to the Trina, expecially from the presonce of Encrinus moniliformis. 
Prof. T. Jowes regarded the Nummulites as of the oom- 


lin by tho soft whito friable limoatono, this latter, like similar 
beds in Seindo, would be of later duto, though similar in lithological 
character to a bed spoken of as being underneath. 

“Mr. W. W. Suxrit had found in Nubia, above the Catacombs, rod 


ae aye) eat bar boes. by, the impact of a hammer, 
‘He that it was broken from s much worn mallet mado of 
conifarous wood. 
‘The Paxsromet commented on the similarity of tho faunas of India 
wud South Africa, and hoped that Mr. Baucrman’s futuro roscarches 
throw light on the ancient connexion of thon continents. 
Bavensay stated in reply that he did not regard the white 
Timestone as troe chalk. ‘He considered that the slabs showed con~ 
‘Gusire evidence of having been chieelied by moans of the flint, 





le 





‘mencing ina quarry at the back of the Tombs of 
the ridge is not quite a0 high as it is behind the 


1. Bat white Limaatong, compact and without joints ower fe 

‘entire ;. Tein worked! 

Son Unestonn sare ooliiccun tee re 
: ay 


i 
3 


EESE2 euepeey 


sand and brown iron-ore it 
16. Brown beds like No, 15, but more 


* Aus dem Orient, 














2 Limestone with much nodular celeatine 
‘and thin plates of fibrous gypaum... 1 


3. Sandy marle with nodules of eolstina 
nnd fous pypan 


A Bandy Limostono esorserersensorness 





8 Gypmum with marl... 





6. Bandy Limestone ....e1s 





7. Sandy warle with plates of Abrous gy 
PAE este veteran 


& Sandy argillnceous limestone and gyp- 
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known combination Pc JP» OP .co P, characteristic of the cclestine 
of Girgenti in Sicily, ‘angles correspond perfeotly with those 
given in Deno’ Mineralogy. ‘Che twin planes aro ao Poo for parallel, 
snd & P forinterscoting macles, The latter are often of considerable 
size, forming St. Andrew's crosses from 2 to & inehes in length. 
The smaller and more perfect crystals are genorally without included 
forsils. On comparing a groat number of crystals of both kinds, it 
Becomes easy to trace the progress of the decomposition, which 
invariably bogins by a roughening of the fuces of the prism, owing 
to the formation of s rumber of tine grooves or strintions parallel to 
it <a aacely Tho action of tho solvent goes on in the sumo 
way, enlarging the grooves until a great part of the interior of the 
crystal is eaten away, leaving a funnel-shaped cavity where the prism=- 
faves AB eel and this may continue until the whole of the 
original form has beon removed. Ln ene bere the 
occurrence of a limestone-peeudo: after eelestine : aes single 
specimen was found; aud the crystal replaced was wo rough that it 
was Beppe eS to make out at first; bot when pean the 
comparative sharpuoes of the basal plans waa at once apparont. More 
generally, however, the transformation stops eote completo 
ithe crystals being rough and hollowed at the ends and sides, 
bat their freshness, and even in some cases their colour, on 
(iepieel lance, ‘The partially dostroyod crystals then form a basis 
for a secondary growth of the sume mincral ; but these new crystals 
fare remurkable for their brilliancy and perfection ; the form is the 
regular Girgenti combination, but they are generally somewhnt 
etter, and are free from included foasile, The largest 
these secondary crystals measured about 3 inches in length and 
If inch between the basal planes, and is perhaps the largest known 


Siete solution, such as might be ee to exist in a sca 
whose bed was diminishing from tho evaporation of the water, 
‘Whe llowsia { the limestone may be compared to small basins where 
the erystallization took place, any fragments of shells, «mall Num- 
minlites, and Bryozoa (ather living or dead, but probably the latter) 
that to be prosont in the calcarcous mud having been ontan- 
gear ‘and enclosed. Forchhammer* obtained sulphate of strontia 
evaporating sea-water, and Wackenroder, in 1S86¢, pub- 
* Diachof, vol. |. p. 449 (Snd edition). 
*¢ Ann. Chem. und Pharm, vol. al. p. 816, 
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lishod the following statement relating to the solubility of the; 

of the alkaline earths in chloride of sodiusn ;—* Sulphate: 

insoluble : sulphate of strontia slowly but com ely 

lime readily oe = an ts berate i pec 

soluble salts ia roprecipitated when dilute sulpharte wed 

wices re of He remains in solution.” “We fawn 
le explanation provided for the erosion of the orystals, whieh may 

have taken place either after subsidence and the readmission of the 

sen-wator within the former dried-up orca, of perhaps mont Ai 

by the infiltration of atmospheric water through the upper yuart « 

the Tertiary rock, the whole of the sedimentary formations: 

and Arabin boing moro or loss charged with rock walt. eee 

of salt water, whon sct up by ocither mothod, woald act wy 

celestine crystals, removing the soluble sulphate of steontia, Tecate 

the Nummalites and other calcareous fossils behind, When, however, 

any stagnation and evaporation of the solution took place, the dis 

solved sulphate would be redeposited and, the mochanically iuehuded 

impuritics being separated, the new crystals would be more compat 

and less lisble to change than thowo first formed, 

Besides its occurrence in detached crystals, celestine i nao found 
in the Mokattam ceeurpment filling up'the interior of fossil shells, 
especially the chambers of Noutili, Frans gives the following ama- 
lysis by Bergrath Jerzoch of a specimen of celestine taken from the 


inside of tho shell of a Nawtilns zie-2ae >— 


Sulphuric acid ... 
Strontia. 

UBS ones-feien sane 
Lons on ignition .-..., 








The conclusion drawn from this is, that it is a celestine containing 

a small quantity of sulphate of lime, Tt is more probable, however, 

“that the lime ‘may be there us carbonate from the presence of 
ineladed ahells, 


3. Note on the Korrsovmnwsta, Bryans Mounvsca, and some ofher 
Fosart sperms from the Cewracnors Rooxs of Sixx. By P. Marrix 
Dexeas, MB. Lond, FR, See. 6.3, 


Tun forsils collected by Mr. Bauerman from the Crotaecous strata 
above the red sandstone in Wady Nagh ol Rader, Waly Ferran, 
Sidreh, and ‘ih during his explorations in 1568 are numerous, and 
some are in good condition, Thoy present tho facies so oli 

stamped on the collection described by me ou Docomber 6, 1806% 
‘The fossils which formed the groundwork for a comparison he- 
tween the Sinaitie and South-eastern Arabian Echinodermata, and 
which were collected by the Rey. F. W. Holland, when examined 
critically, decided the Upper-Grvensand age of the limestones in 

+ Quart. Journ, Grol, Boo. vol. axiii. p, 38. 








‘over the Hippurite-limestone ; but this must be 
estipsphioliy te tose of th ehe clk of Nor wusrn ee 


oY coon in a very definite relation with those of 
the following étages i — 
1. Bhotomagion, 2, Mornassien, 3. Provencien, 4. Santonien? 
‘The Rhotomagien is the African zono of — 
conga 
7 a number of Echinodermata and Ostrow ; 
aud the commonest of these are foind in Mr, Bauerman’s collection. 
Dee ‘the none of Aspictisous cristatus, Lam. xp.), 
been -triced in Sinaitie chalk, nor hax hie Angoumien 
the Merassion, the zone of the Echinodermata par 
Beneath the xone of Hipynrites cornu wacol= 


Scaphites equniis, Son, 
Bee ES 


the Cuprotii the Provenc Ml represented 
rortarien ts Gatoguiied tn be prevent odlacion by 


list of the species found by Mr. Bauerman, with 
i, Algeria, Europe, and in other parts:— 









iB. ibiowapioas 


Fok coma Grecemands Rape 
irene. re Geren 
Giaticnt; orn ae 


Tt will bo observed that 13 out of the 24 ice ore OS 
the North-African and Sinaitic pas and that 8 other 
eee ary woll-known European forms. 

lace fossils in the Rae are (ie i 
Bxogyre te, Plicatula Fourneli, Periaster obtos 
Crancats cad Prncatiniers sutsbec, The toto a 
evidently one of a great series of variotiea ee @ clear reference 
to Ostres evlumba, 





4. On the Rxrsrescr, during the QuiteRNARY Sa y 
(idee Sscoxp Onper occupying the “ Crrare” eer 
“araikuns, in the Weatern part of the Guasrtio # brea of 
Toxére, By M. Onantics Maxros, For, Corr, G.8,, Director of the 
Botanic Garden, Montpellier. - 


[Abetmet'*) 


‘M. Mariya refers to the general absence of indications of ancient 
glacial action in the mountains of central and southern Franee, and 
to those circumstances of structuro and mineral constitution hich, 
in some cases, this absence may bo accounted for. He 

those foatures in the conformation of the valloy of Palhtres, in the 
Lonére, the representation of which, in the Government Map of 
France, led him to the conclusion that in this place traces of glacial 
action might probably bo mot with. In tho gongo in which the 
village of Palh Pallres i is situated, enormous granitic blocks occur; but 
these are always either in the torrent, or so noar it, that the evidence 
furnished by them is very doubtful. Above Palhéros is a vast * ofr 
que,” in which the hamlet of Cesteilnde is situated; and here tho 
ground is sprinkled over with erratic blocks, asconding to a consi~ 
derable height on the slopos of the mountains, The right tateral 
moraine terminates in a roctilineal crest formed of disintegrated 
material, but resting on a boss of mica-schist soparated from the right. 


. Prk yper fa yuiblishod in full in tho *Comptes Rendus de |'Ard. dome 
— or 1868, tom. Lxrii, pp. 933-997. 
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of the valley by a deop ravine, This crest is terminated 
‘of mica-schist, also separated from the right counterfort ; 
faolated granitic blocks are perched. A stream 
‘thrown in line on tho ding counterfort of the 
schistose rock shows extreme termination of 
the songs, ‘As the summits bounding the right 
all coi of mica-sehist, these ‘tic blocks 
a having fallen from above, The left lateral 
scattered about the hamlot of Costeilade ; 
these project from the ground in cultivated flolds; and ene, 
promontory of mica-schist, overhangs ite 
eons Tesembles in form the head of a logical hammer. 
Ss about 160 metres above the torrent, The peaks and crest 
about the left moraine are granitic, and considerable masses of rock 
them ; but thore is an interspace of about 250 metros 
between the foot of these and the highest blocks of the moraine. 
= “vate is laaretirte an the bpiyiora: and 
wi which closes the * cirque” of Costeilade, 
‘The moraine forms a oa ‘between the left counterfort of the valley 
‘andl a low, rounded, isolated hill of schist which occupics the lino of 
the water-way and drives the torrent towards the right. ‘This isolated 
hill is remarkable. Rounded on the upper side, it is produced be- 
Tow into a crest of lexs elevation than itself, which bears only two 
smnnil erratic blocks; the hill itself on the contrary beara 32 Ii 
locks, all placed on the upper side, against whith the 
glacier impinged. No polished or striated rocks or seratched 
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On Fur Fraxes from Cannrexrnuovs and 1 

By G, ¥, Dv Noven, Esq., of the Ceologieal Survey of Treland, 

(Communicated by Sir R, I, Murchison, Bart, K.C.Ty 7.G8.) 
[Read June 17, 1868*.] 
(Abridged) 
Ox the Sri of March last Thad the honour to address o Lotter to 
Direotor-Gieneral of the Goslogiod Sarvoys of Groat Britain, 
Roderick Murchison, Bart., K.C.B., on tho subject of worked 
flukes from the “drift” of the Belfast district, of which the follaw- 
ing is an extract :— 

These worked flint flakes, of which I send a typical ig to 
the Muscum in Jermyn Street, were picked ms 
progress of my geological work last summer, from 
and subsoll clay of the districts around iy fe arly 
Belfast, in the co. Antrim, and Holywood and eae the | 
Down. 

T euclote a list and descriptive catalogue of those flint lakes, whi 
I believe are capable of being subdivided into eleven groups, placing 
the rudest form of flake in the first, 

When those singular implements were discovered, some four 
five years ago, in the co, Antrim, along the challe escarpment, 
mechanical origin was questioned; indeed, I thought ot fire 3 
their primary origin might possibly be due to the nataral 
of the flint nodules, which occur asa conglomerate enclosed in & 
red or himatitic paste, resting on the subncrially of 
‘the chalk, and therefors directly interposed pee it and the 
basalt,—granting at the same time that the chippings round | 
edges of the fakes were artificial, 

ubscquent examination into the subject, however, dy 
me that every flake, no matter how rude its form, provided ik ¢ 
hited that conchoidal fmeture called the dul of concussion at 
its edgus, is oortainly artificial ; indeed I have succeeded in 
fakes of the primary form myself, showing this peculiar 
fracture, 


+ For the other commanieations rend at this Erening Mesting, sap 
Journ, Geol. Boe. vol. xxiv. p. 484. 





‘DY NOYNR—FLINT FLAKES, 49 


Specimens illustrative of the manufacturo of gun-flinls Let 
the force of the hy forwurd ta 
most fully Gaara prove tho 


more or less oxidized or rendered whito; and though they arofnburded 
in what was well-washed or eS eetad ae nite Dh Oh pln aces 
their xidos and angles are remarkably sharp— t 

Gano patie seueliatiiton. after their enaspusig, ead: ere irae 
the elevation of the Barish ix gama niece poliiiere 

‘The more recent flakes ure found in the subsoil clay, at all ele~ 
Se ee ean eer tneen Slopes of fe Capel 
tage ot Siclnig that of an Mage vd 


ofa int. 
one Bet desc as shins of Tekan Mogon, at tha wat 
,” I found 4 hoard of these subsoil flakes, and 


£ 
z 
Te 


drift. 
large irregularly shaped lumps of flint, 
ich was prosorved the the orginal rounded: 
evidently thus loft to fit them to the hand, and 
ery ‘hammers to fabricate tho = 





| 
| 
| 







Neate 
tama fo in Hare yee aw 


nN Dp avai flat uid soed ma toma 

from flint flakes of this charactor in his collection ; and 
o present them to the portfolio of the Geological Society, 
olay jote as possible the small collection of flint 










a8 our presont information leads us, I believe we can 
allowing conclusions with reference to the origin and 

rrenes of these workod flint flakes >— 

y the formation of our prosent raised sea-beaches, the in- 

* Deposized im the Saciety"s Collection, 

VOL, XXV,—FAET F. & 





~ PROCHRDINGS OY THE OMOLOGICAL #ICLETY, 


may Aig basa batat nates 

appears to have beon the first era of this manufactary, The 
second epoch finds tho race of mon inhabiting the arca within some 
Shp tadied peeping ad apart ls somewhat increased 


und manual al They no longer manufactured the flint 
procurable aloag the coast-line, where, doubtless, were most 
abundant, but they resorted to the absolute chalk asd 


und then chipped them into flakes more ae 
arrow-head of oabsoqutot thnea’Eaca ta fuente by their 


Vlicyo it quite possible that the leafehapod flint lalcon of this 
sect a the fand  e e h e 
TToome Hridgo, were known to nnd used by tha catlieat of the 

tae rats Irn, ay them wont i thn delay 

and symmotri med win; arrow-heads, 

ferelio Lath ‘Which are Buna go ofvut,umoclalod wiper 

earls of amabor, glam, nud aballa, x our epalskral Faisal 
Iithis chambers, 





2. On the * Waxxustoxn Brps” 
monprous Crrsras of ey of Pao, iw neat 
Sommnset and Devox, By G, Wareno Orargron, M.A,, 
(Road Jane 17, 1888¢.) 


Dunrse a recent risit to Devon, the Rev, W.8, Symonds stated that 
he thought he had recognized “the Waterstone beds” of the 

at Exmouth, this being, it is believed, the first time that they have 
Been noted in thn county. Aste ft wore, wes ot ey 
Tdevoted a fow days to a cursory examination of the Red Sandatone 
from Onlvechole point, whero it crops out from under the 
Exmouth, As eome months will probably elapse before I can make 
i soltee ‘ciattlastion.of Sham, T send tho Slowing articalars (ak 
marking the position of the rocks of this district in the #‘T'ias.” 
Between Calverhole point and Seaton T conld not find Waterstone, 
From Branscombe Mouth to Weston Mouth I was not Fran h 
mine the cout. Betworn Westin Mouth ond Secon Mout amy 
beds of gypsum aypear in tho cliff; and between Salcombe 

and the river Sid several heds of very fully ripplo-marked «* Water= 
stono" occur, as also prowdomerphous erystale of CAloride of Seana, 
his, Lbotieve, is the Brot. inetance of the cocarrenso of uel ergs 

tals in Devonshire, The coast between a and ‘Budleigh 
Saltertan hus not boen examined by me, Retwoen Budleigh-Saltarten 


Pea Ad agers read at this Evening Meeting, eee Quarts 


in ay 
other observers may be draw to it. 

re i's en 

ond Exmouth, 


Feasts the “ Migruviay Gnovr.”" v. W. 
eee POs ALS. and Hexny Hiens, Be 
(Read June 17, 1868*,) 








Toran ease dacorring tho wh 
‘which, however, have been eul 
bran ‘Man -acriopest> 


extended. Thoy are 
ingula-shales, hut occur also in the hard grey rocks 


sam of the Harlech grits. 
prs a reoontly found aH ‘Trilobites and Shells 


read nt this Kvunirg Meeting, sce Quurt, 
x2 





pee 
Sox. vol. xxiv. p. 484 





‘Of these we only describe at present Peradowides and Comore 
par wonesae tata pence se S55 eer Sere ee tho 
The several rooted 1 tho pion ee 


ianpesi-Avionebest ond stgnoseenert si Ss 


1 Sespenrena moro, Hicks, Pl, IL. fg.8. Brit. Assoo. Report, 1865, 
p. 235, 

OF this well-defined only a few separate heads, and 
with six body-rings att |, havo been riesty It pater 
1 of the genus yet found in the 
being probably no less than 3 inches in length and LF im 
neross the head. Tho head ix semicireular, tal all over, 
Se ee cn in angie reine short spines. ‘The 
glabella occupies nearly two-thirds the length of the head, is pil 
narrow forwards, parabolic and couvex, and is indented by three: 
tinct lateral furrows on cach side, which ran tet ‘eee 
and reach about one-third of the distance across; length about ae 
to width at tho base, contre ridged slightly, neck-furrow deep, well 
defined, and arched somewhat upwards in the centre, 
almost as convex ax the hinder part of the giabella. 
7 ae pills , almost equally convex ‘with if, and separated ‘ais 

dorsal furrows ; thoir posterior margin ia narrow, hee 

ward near the outer angles, and bears a strong tubercle on either: 
Fyos small and scarcely visible, placed very far from tho glabolla. 
‘Tho facial sutures curve outwards above the eyes, and cis, them 
aro nearly marginal, just cutting off tho area angled. 7 eel 
border, which is narrow round the cheeks, becomes - 
nated in front, and widens to 4 triangular tumid boss, the Pt 
which reaches backwards almost to mect the anterior part of 
dolla; in consequence of this the marginal an dona foros aie 
mate cach other, and becomealmont merged inte one another at this 
spot. ‘This boss is ut Ioast a fourth of an inch wide wre Pies 





with somo larger tubercles, Tho. thorns, of which six 

have been found attachedf#has a highly convex axis, about 

wile o# the pleurm with the uttached spines; pleura depressed, 
grooved widely in tho castt, and turned sharply backwards at the 


* It be poriteps advisable to mention what thor are, lowving thoir ic 
2 anotlae Mime:—A new goons, Mules, @ Conccinypy & Pal 
Jingwlelir, whd a now bivalved Crustanean, 


a 
fierodisows, Aye: It 
aenily does look as if the changes ming on there early forums were not errs 
Tatied as wo descend ower, in the geological wale, Ience we may 
seigh some point beyond which the Fariation® aro mom.—J- WS, Dag 1 
1 Tho sholl is probably weep thick, and the groore on the upper erat 
would not be nearly eo sirong’ns in the cast. 











Folocasa, which is placed rather far fivm the akin; tho mi 
fgeteeciafber moth thin w third of tho whole lougih of. tbo ploarn, 


- Lecality—Grey beds at the base of the *Monevian Group, 
Porth-y-rhaw, St. David's. 


PLAMATS, FP), Il. fige. 1, 2, 4, and 5(juy.). Salter, 
| gions vera ar aa Serh, 


\, 4 from. 4 to 1 inch, broadth about J inch. Form broad- 
orate, ‘Head semicircular, rather wider than the body, 
surface very slightly tubercular, marginate all round, and ongles 
164 to short atrong spines, Glabella parabolic, more or lems 

=x, and indented hy three lateral furrows, which, however, aro 
finct in the most convex specimens; the checks are broad 

essed, and bear small but eee eyes rather remot 
Ma, being distant, from eneraaptie Nea yea to its 
nd connoctod with it by strongly marked ocular ridges; the 
rea run forwards and rother outwards abovo the eyes, and 

ds and outwards below, cutting across the hinder margin near 
‘tho outer an ‘Thorax of 14 rings, axis slightly convex, and taper= 
lowands tho tail; ploure long and narrow, twice as long as the 

7 the exis, deeply sulcute, and bent slightly backwards at 
rum, which is about midway. Tail semicircular, with 
pretty. strongly marked axis of thre segments;’ limb 
Wy threo ribs, marginato. Thix species is distingnishable 
‘veriolarie by many of the characters above given, bist expe- 
the want of the very strong tuberculation and the strongly. 
in of the latter spccies—and also by the preecnce of a 
d ocular ridge, which, if present, is seurccly at all visible 
aris. C. opplmata has no tubercle on cither the axial 
eur a sags much emallor species than C, 


wo been fortunate in flnding the very young of this species ; 
ital oxample of the metamorphosis observed Ly Borronde 
iis Primordial forms, Tho little diek, not x0rv thon 
(6g. 64), shows, when magnified (0, 61), no trace of 
























ot POCKEDINOS JF TIE OROLOGTOAT AOCIRTX, 





ayes young forms it is rhapchs rh nat to see bee ice | 
of genera such as Agaostus, which has two, and Mie 
four rings in the ndult state. ‘Tho cylindrical unfurrowed 
the want of oyes, the fow body-rings and the 2 
ment of the tail, are 03 conspicuous in the embryo of 
in the adult state of the humble forms above quoted. What ‘te 
procise nature of the tubercles which are s9 conspicuous in the ems 
bryo of Suo, for instance, as given by Burrande, it ix diffienlt to 
say. 1 have called attention to them elsewhere.Mon, Pal. Soo 
Prilobites. Monograph, pte 1 (andor Phexcops), ph. 3, p. 62—=F, Wed 
Locality—* Menevian Group,” Porth-y-rhaw, St, David's; also 
near Macntwrog and Dolgelly, North Wales, 





3. Coxooomrrie (?) woaxnoss, PL IL fig. 7. Salter, Brit, Apso, 
Report, 1805, p, 285. 


‘Of this curions species, a part of the head and six i 
only bavo been found. ‘Theso, however, show characters 
marked to iridicate that it is specifically (if not generically) distinct 
from either of the others. 

‘Tho globella is large and elongated, reaching apparently to the 
frontal manzin, not furrowed, but shorply ridged centrally, 
from the checks by very doop dorsal furrows, Checks narrow, oon- 
vex, and acutely iriangular, surface smooth, with no tract of oeular 
ridges, or facial autres, cr of being strongly marginate; @ ary 
strong im ine ovcurs on the neck segment, 

‘Tho thoracic axis is highly convex, and spinous along the centre; 
the pleure are wide, very deeply furrowed, and terminate in long, 
tapering spines, which curve sharply backwards ; the fuleram of the 

ploure occurs about midway from the base of the ‘spines to tho axis, 
Ie Nourw, without tho epines, are only a little longer than the 
width of the axis, and bend sharply ot the fulorum. 

Looulity.— Menevian Group” (middle beds) Porth-y-rhaw, St. 
David's. 


4, Pansvoxroes Avnoxa, Salter, Pl. IL. figs, 9-12. Brit, Assoc, 
Report, 1805, p. 286. 

A few rather imperfect heads, some loose free checks, and un- 
attached plonrwe only have ax yet been found; but. theso are suite 
Hentts tubieate enew.snd very distinet species. Its position, also, 
in the grey rockn, at the very base of the * Menoyian group” 


renders 
‘it a most important species, and necessitates its description even in 
this imperfect state. 


‘SALTER AND ‘POSSI, 56 


semicireular, vory slightly angular in front, whero it has a 
but in. ihe angincia areal widens ti 
the base of the froc cheeks, and is there produced 


spines. 

large and trond, solspentsyonal, wider than the checks, 
attaining the in front, not reaching bayond it, ax in 
next describod. It is furnished with five distinot pairs of 

ides the neck-furrow; the two lower pairs reach 
next two paint are almost equally strong with the 
ich only about a thin of the distance across ; the 
and curve backwards at their inner extromi~ 
situstod somewhat in alvance of the outer angles of the 
approximating the glabella at their upper 
edge on a lino with the outer angles of the glabella, 


‘Tho glabolla is unusually large in this epocies; and though it i» 
angular at the the angle is much more obtuse than in 7 
is always bounded in front by the narrow margin. 
Tho neck aleo ix much wider than that of P. Hiehsi.—J. W. 8. 
Lavality, beds at the base of the “ Monovian Group,” Porth~ 
yerhow and vi rs St, David's. 


6, Panivoxtoys Hroxsty, Salter, Pl. FEL figs, 1-10, Brit, Asoo, Rep, 
1805, p. 285. 


P. 

a flat spectes ; its length is from 8 to 4 inches; the 
trond ale tho width | aba general form hroad-ovate, but with 
nontly straight sides; tho short spines not interfering with tho 

Head subtriangular, produced in front, and terminating: ree 
in very short spines, which do not reach backwards half the len 
of beara spor are unusually short in the specimen figured in 

fig. 2). “Glabella vory flat, ond but Little raited ubove the 
cheeks; it is unusually long, reaching even to some distance in 
advance of the front margin, pear-shaped, attaining tts greatest 
width about the anterior third, where it is wider than the chooks. 
‘Thoneo it tapore forwurdo to the obtavoly pointed front, and buck- 
wards, with straight sides, to the narrow neck segment, which is 
eae width of the bead, 

‘distinct short furrows indent cach sido of the glabolla, equally 
with tho neck-furrow; nod tho lobes thus marked out are of 
size. Some specimens show traces of a fifth pair anterior to 
which bend back at their extremities towands the next pair, 
se, hownver, aro genorally very indistinct. None of the glabella- 
extend quite across, but leayo m somewhat elevated spaco 
tho midile of the glabella; nor do they quite reach the axial 

ows, Which are well marked. 

‘The eyes are about halfway up the head, and oceapy about half 

Jongth of tho chocks; they aro gontly curved downwards and 


% Kscept th basal onde in the young state (lg. 0). 
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‘This gradually diminis 

os the intividual grows: ani the glabolla enlargos as in the 
poe grown specimen (fig. 2), the margin becomes ‘ob> 

‘The Inbrum (fig. 1a) is curred, expanded at the base, and trun- 
conte nt the end, with the angles rounded. 

‘Phe thorax contists of ninotoon rings; axis cont 
Hone (clic apse) eutecty, while steer aa 

jour (including spines) anteriorly, whil iorly, 
nix or soven pans ry Searerhy| half us wide, the pleterm hucving 
{noroased in longth, whilst the axis has been cake eee 
Tho plearw are compressed and deoply grooved obliquely to a 
beyond the base of the spincs: the upper fourteen terminate: Sa 
thort spines, which turn abrapily backwards, and at about the same 
angle. Inthe hindmost pleurs the spines are somewhat 
but are atill vory short indoed for this gonus, and are. 
the two front pleurm of the tail. Tho latter is composed 
nearly froe segments, with short spinous pleura (Bg, 5), 
appendix, which is nlmost ciroular and has one pair of later 
only, It has a broad axis, marked by fivo annulations, the | 
one being much elongated, and indented slightly Ge ¥ 
of its length. The limb of the broad cironlar ay x 
quite distinguished from the two front pleure, 
marked by two furrows, which terminato in the wide 
upper ploarm ure grooved nearly to their tips, Margin o 













strongly marked, and somewhat rmised.—H, - 
‘Tho clove observer can hardly fail to be struck with: at of 

intermediate cheracter borne by this species, Tt reminds as 

equally of Punelarider and Ancpolenus. ‘Tho shortened to 


the body and tail, the long, narrow, and strongly toangined, 

the transverse, equal, parallel side-lobes of the glabella, 7 albtoet 
anterior margin te the heal (on the young specimens at least), the 
aqnorish, not wide, truncated Inbram, and the comy 
tend to connect this old epocice, first with euch fi 
forms as the.Anopolenva(?ar Pieradoxides Laveni, Angelin, of 
aud, trough them, with Anopolenus itself, 

In speaking of the compound tail, I would not be too 
that the two pleure really form part of it. But we cannot 
that nereral of the species really have a paix of long-spined p 
attached to the upper border of the tail itself, though their conmexton 
with the rounded or squarish appendix is not evident in general. In 




























Quart, Journ Geal Soo Vol.XXV.P) IM 

















TTLOR—QOATRRNARY GRAVELS, aT 


our former paper ® on the great Paradowides such pleuro were de~ 
seribed of great length. In the present species they are sharter, but 
still appear to be distinetly separated by simple grooves from the 
tirenlar appendix ow in P. Davidis. In P. Lovend thoy are perfectly 
soldered, and are indicated only by the inervased number of lateral 
grooves and marginal spines of that fossil; and in Anopolenus also 
the limb ia many-ribbed and the margin spinose—J. W. 8, 


EXFRANATION OF PLATES IT. & IIT, 
(Masteative of Foils from the Menevian Group.) 
Pare IT. 
Fign 1 E24 A Coneeorphe opplanca, Sater. Natal sc 
pec. nov. Natural size. 


& Ba ‘ Convcoryphe spplanata. Magnified, 
Seis beam er aban toa 


{eee , Hicks. Natural sico. 

B12, Puradaxides Aureos, Salter. 
Poste Ht. 
les Hickeli, 





4, On Quareuxanr Gravyis, By A. Triton, F.G.3. 
(Bend May 6, 1608+) 
[Prsres 1V.-1X.] 

Tx continuation of a paper on this subject in the Quart, Journ, Geol. 
Soo, vol, xxiv. p, 103, I now submit a number of mensured sections 
selected as instances of the deposition of gravels of different character 
under different circumstances both of height above the sea-level and 
distanee from the sea, 

‘The flnstrotions « and marks in this paper relate to the imfos- 
siliferour gravels of the rivers Taff, Rhondda, and Cynon, in Glamor- 
ganshiro, South Wales, to those of tho Airc, in Yorkshire, and to 
the fossiliferous gravels and brick-carths of the lower part of the 
‘Thames and Tea rivers, in the counties of Kent and Tasex. 

One section of the fossiliferous gravel of the river Avon, at Bale 

, is given for the purpoee of comparison with those of the 
Thones and 9 section across the valley of the Aire, in Yorkshire, 
is compared with thoto in the valleys of the Taff and Rhondda. 

A map of part of Glamorgonshire, 2nd a longitudinal xection of the 
bed of the nver Taff, with the heights slong its course measured 
above the height of epring tides at Cardiff, havo been prepared to 
tiefine the exact locality of the Wolsh gravels alluded to. A similar 
map and sections of the course of the river Aire, in Yorkshire, with 

ite measured from the Ordnance datum, are given for compari- 
son with the Welsh illustrations, 

‘A sketch-map of part of the river Thames, and of the adjoining 

Towen, Geol, Soe. vol, xe. p. 285, ph 1K 4.2 


for the Discussion on this Coumanicaiion se Quart. Journ, Geol. See, 
vol. ativ. p, 406, 








higher to Lom 
=e tho minimum o 
deposition of the gravel-serics did not in any 
‘of ma 
the general «urface of the chalk or clay 


+ but where concavities 


beds reach a thickness of 80 feet at tho 


begs 
geen 


earl The 


ny change in the presont ourfico, 
‘e ure therefore justified in statis 

nuded surfiee of the London Clay and Chalk above the lew 

‘Thames {s evidence of the occurrence of an enormous Malt 


waar ll auch as we eee Lich 
that such widely oxtendod gravel-beds could be spread ever a1 
tensive urea, and reach to a height more than 160 fost abon 
the lovelof the Thames. It is equally impossible for the present yal 
umo of the ‘Thames to have produced fluviatile beds at all 
in sizo to those of the ancient Thames. 

‘The condition of the beds which rise oboye the 50-fet level pointe 





‘the main 
We. 


cdafinite law. 
no natural sections of this kind exist in the 
or in the valleys of its tributaries, is a proof that neither 
‘nor its confluent streams forve enou; 
aud to expore the brick-earth and 
tho same facts that the change 
docroase in volume and spocd of all rivers 
occurred immediately after the close of 








cumbent grays 
mpedanl apap pry 
Leche Ages 5 tho series of 


commences with a coarse gravel, a fow feet 
chalk or London clay in which it lies, and mixing 
with tho gravel. 


them, 

‘Where coneavities in the chalk and London 

neighbourhood of the Thames, and in its side-sty 

situated as to be favourable for quict deposition, the: 

gravel of coarse sand sometimes contains fossils derived 

Fooone beds, and relled Mammalian remains of a Tater | 

succeeded by asories of laminated clays and falao-b 

20 to 30 fect in thicknoss, with water-worn 

ing fluyiatile and land shells, tranquilly deposited wit 

remains (only occasionally rolled). No natural sections, oe 

class of deposits; hut oxcavations for brick-earth have daring: 

Jast 30 years opened out sovoral of those tluvintile beds, 
Non-forsilifcrows gravels nro often clearly contemporaneous with 

these fluyiatile brick-eorths, If on the same horizon, they aresane= 

times intorstratified with the fossiliferous + boas but the non-fos— 

silifrous gravels reach to much higher levela, and are deposited 

at much steoper angles, and contain materials not perfeotly washed 

or water-worn, icy include masses of Thanet sands, of | 

clay, of London clay, and of tho fossiliferous hands of the: 

wich series, buried in great unrolled mnsses in the 

as water-worn maesos of Druid Sandatono, deri 
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‘to lower lovels into the valleys, At 124, Quart, Journ, 
pol. Soo, vol. xxiv., I deseribod such a in Sind in the year 
166, when o rainfall of 24 inchos occurred in ten hours, laying all 
e surfhee of the Land under water, and moving vory great te 
fonsiderable distance. The ancient river-deposits of the Thamos 
asocinted with this flood-borno detritus aro generally covered 
arper bed of well-rolled gravel, not execeding 10 feet in thick 
(ee This bed ix often only 3 or 4 fect thick, und lies on the frequently 
dded surface of the stratified brick-earths and clays of the middle 
‘tf of the Thames Quaternary series, Kren when for o short 


ity 

Montifying it; for it will soon be charged again with pebbles, 
tis thin upper conting of well-rolled pobbles, ericlased often in a 
®@ brown olay, but sometimes in sand or loos, extends from tho 
fer-banks to near the tops of the bills over all tho other parts 
‘the serics of gravels, and often over the London clay and chalk ; 
‘fa most extensive area, forming m marked contrast to 

© middle series of laminated brick-earth, falso- bedded sands, and 
‘atified clays, which aro more confined to the low lovels near 
> rivers or brooks. This bed of upper clay and pebbles slopes 
(Bho lower gronnd (1 estimate on un averngo) at 1 in 260, and 
20 fect in a mile. It is washed over the 

Hfisee of tho and smoothly, removing all abrupt heaps of gravel, 
@ leaving no © irregularities of the surface in the London 
iin than mal low terraces. The smoothness and perfect 
Gamer in which the gmvel is deposited is shown by the fact that 
ace of t! 
of 


arfice of tho London clay or chalk ix coverod, notwithstanding 
tho eurface, by a bed caily 25 fect Uhick over auch a 
x 


Phg. 1. —Map of gorrt of the course of the river Aire, Yorkuhire, 


RIVER AIRE YORKSHIRE 








Pip Ge titie coune of the Bi 
ty the lines erowing the river, and aro for rofersnes to the 
tee section (fg. 2) of tho Iver Aim, orate of line sup 


fo. be drawn at each paint of ite course § fect above the ful 
Of the river, This sap hav beer accurately reduced by 
‘pentagraph from the one-inch Ordusnes aborts. 


The river Aire rises near Malham Tarn, in Yorkshire, in the Car- 


; 





Halas ot Bingley, although it is ton miles from the 
: Fig. 2—Map of part of the river Aire, 


corm seicy: 
‘antag 


Bingley, exposes and ty 
aro called the Old Hills, ‘This gravel has been worked over foe tho 
blocks of limestone {t contains, leaving an irregular surface, 
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informa me that the rock is probably from 
level ofthe ziver, ‘4 









he 
" of 20 yards; 20,000 ynnts at o weight of 
to the exbic yard, is 20,000 tons; there would be then 
tons of rock and to cach yard run, ov about 63 million 
ewh of river, supposing the section, fig- 3, at 
Wwerage amount of gravel in that valley. 
millions of tons of gravel per mile is appa- 
(a etea lap leh argent bate 






gravel-bank ie flat, excopt whore it ie 
of tho river-channel more or leas 







the volume of water flowin, 

Mtl en Cad Sapetiedy nom Wo ey 
wator on that is now be 

gravel-period. 

A Se 5) along the line CD, through Rye-Loaf Hill, 

ingley, ahown the outline of tho gravel-depatt 

aundsteno and shales, ‘This part of the 

the line © D, reaches also to a height of 50 feet 

t level of the river; it does not apy to have 

limesteme, and is about the same t abowe 

Tho escarpment of tho at Byo- 

‘well marked, and slopes to the river at 55°: the top is 

river occupy 

16 Whole width of the valley, the water rising at 


long-continuod rolling in a river-channel. 
jawamp to the east of Bingley hare, in which remains 
hare beon found in peat, and below the surface a stratum 
ater ehells of existing spceior, according to my informant, 
“gmxt of the soetion appears to be identical with the Hippo- 


dat 
{. Harris, jen., of Ashfield, found, in 1868, pieces of rolled 


= 
> 
= 
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thalk soveral inches Jong below the peat 

made for foundations of a chimney. This ape pers 

fissures of the limestone during the denudation of the 

a ae have been washed out again at a compératively recent 


poriod, 

The quantity of gravel mow left in the valley of the Aire may 
only rupreseat the portion of water-rolled débris arrested én frmmnitu 
to the son, a a period when there oveurrad ainoephetia eee 
charactor and importance sufficient to reduce the flow of water to ity 
present insignificant amount, 

My object in selecting the gravel-deposit of the river Aire as an 
illustration for examination is beenuse that river flows over a sn 





of distinot strata, and yields evidence of the transport of a 

of large boulders from its source to near its outfall, 

source is in a district in which ean he colguesti caves of Kitke 
dale, so rich in the large Mammalia, such as Elephamt, Rhinoceros, 
Hippopotamus, and Hyena, and containing in the upper part of the 
cave.deposite human skeletons and pottery. 

Although at Bingley itself no VKamaetion remains have beet 
noticed, yet at Leeds, twelve miles lower down the river, the follow= 
ing ilesoription of the discovery of Hippopotamus suf iden= 
titles tho Loods gravel with the cave-gravel of the Limestone: 
by means of its organic romains, and with the ig gravel by 
means of mineral character and stratigraphical posit 

‘Mr. H. Denny, of Leeds, records the aocoreey ol on nthe of Apel 
1852, of erent Be portions of tho skeletons of two or three large 
cimans of Hippopotemua major at tho anglo formed between 
fiver ive and Wortley Dock, closs 10 Holbeck Stations 
wheight of 115 feet ubove the sea, aud 20 fect above the Tents 
the Afro. 

Mr, Donny writes, («West Riding Suey Sota 
for 1854,’ p, 225) :—" The bones wore discovered svete 
soilimentary clay almost upproaching mud, and appear 
condition to have belonged to animals which had fred and iho in 
tho immediate vicinity, and wore subsequently drifted, together with 
ese of trees to the bottom or lower part of a swarap, found 

in this particular bed of clay, confined to one portion of the 
fal but the clay becomes much thicker, and reaches 10 feet in 
thicknoss as it approaches this spot, thus clearly indienting it to have 
been lowor than tho remaindor of the brickiloli. 

Bods of clay of yariablo quality rosting upon gravel, with oosasson= 
ally lange boulders, some of which contain impressions of: 
and fragmonts of trocs to the depth of 10 feot, yielded the bones 
threo individuals of Hippopotamus major, whos? skolotons seat 10 
huye beon complete when Ceposited. The canine tusk of one indivi 
dal was 18 inches long, by 2 broad. Mr, Denny observed that the 
vertebral column of one Hippopotamus extended in a line aera 
the trench ; the ribs appear to havo boon fu site; and from tty 
tion ho considered thot the animal had boon lying on its side, 
tions of tho Alphas primigenius, with molar tosth, and fragments 























+ thickness anknown, 


the engineer of tho eat Waterworks, informed me 
Greed position where the remains wore found was 53? 47’ 42"" 
Tae hether the valley gravel tl 
wl Aire-¥ represents exactly 
the begianing of tho sories of tho Kirkiule-oove deposits ; but A 
‘of the Hi mola 10 feet blow the ware of 
ey: at) ubove the present level of the Aire, <e 
at 





iiainot ta Bingley accumulations was anterior 


Fae san of the sure of he iv mtn Bingley and 
F. & curve not Yery remote from the horseshoe-form is secn, 
footion of the rivor-banks at many points noar this curve Kd 
PA. LV. figs. 4 & 5) prosont stecp csoarpments to tho river, and 
‘Gny supposition of pucial or marine action, a8 neither 
‘seu nor glacier could arrange hoaps of gravel with a regular slope 


‘wo find n sot of gravels in tho valloys af othor rivors de- 
posited in slopes and lovels in a similar manner, and bearing close 
in contoar, condition, mineral contents, dimensions, and 
pestis the mammaliforous gravel of the Aire, it may be safely 
that wo are examining valley-gravels af tho sano dato a5 
Eh although Aippepotams and Klephant may not be 

| are of Ho 


fans in euch a nearly perfect and 

rt tn the superficial deposit of the ieee Alro, at 

i gael Meds Satay Bar gets whe aver i 
deposits, a8 it shows that the range of the ox- 

ia extended to a time since which there have been no 
peperaiieos bi in the lovel, nor disturbance, of tho superficial 


At Brg eth ext 0; fe. 2; thos Jn a patmeal sono 
Syed fw sie, Ten ‘y,and containing « block of sandstone 
from adistance, It is 12 feet long, and of very great weight, 
6 foot from tho stee. This could only have bean trans- 
the small valloy occupied by Cottingloy Bock by « vory 
ood nde anindoation of | amount of rain which must have 
the date of the accumulation of the Aire-valley gravels. 
animal remains to those at Leeds have been found 
yok. XEV.—axr 1. e 


Me 
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associated with the works of man near Bedford, 

and other localities, so that we are enabled to correlate 
the river Aire with that of a number of rivers which 
risen in times of floods from 40 to 30 fect above their 


tater ct aie facia hs Sonos ee al 

Abbeville, containing numerous species of shells, is 

by the Kolsey-Hill and Hoesle bods near the mouth of the # J 
a similar height above the river. The width of the valleys is not 
different as their depth ; ‘but this is duo, un bofore stated, to te difls 
ence in the fall of water per mile in the two rivers Somme and Aire 


‘There is no sootion of now open 
tn hc py aa ae 
way is carried near the present river, or in an old 
course of the gmavel-period. 


Gramonoaxsmm Gnavaua, 

T shall now devcribo ome measured Ee tuk aheaae 
important river-gravels in the Matic of the rivers 

aC Cynon, in Glumorganshire, South Wales, 

‘A longitudinal section of the river Raff woul show the 
bey ter of the river, which falls neatly 500 ft. between 

dvil (A, fig. 3) and the sea at Cardiff, about twenty miles. 7 

fae ing heights of the bed of the river Taff, above the 
Bute Dock, ‘Curdiff, wore kindly furnished me by Mr. George 
Enginoor {n ohiof, Taff-Vale Kailway, ‘Thene heights wero the only 
‘ones sont to me relating to the river Taff, ‘exact po: 
the map was also lnid down by Mr. Fisher himself, and fig. 3 is 
fully roduced copy of his map. ‘The coping of Bute Dock ix 9-82 ft 
above the level of ordinary be Be 

Plate V. is a plan of the river Taff, near Quaker's-Yard Junotion, 
TP. IV. rvpresents a long section opened out by the Taif Vale 
Railway (ABC), the position of which is shown on the 
‘The heights at different points have been kindly 
L.'T. Lowis, F.G.8,, of Aberdare, or by Mr. Mahan ott 
are marked on the ‘cotion. 

‘The plan and section of the valley of the Taff, botween Quaker" 
Yard Function and Aberdare Junction of Taff Vale, 
about ono milo in length by two-thirds of a mile “The 
height of tho point of the sandstone-rock forming the crown of 
the hills is about 275 fect above the level of the Taff at Aberdare 











80 
inetive of 1 in G9. 'On the average, between B and C 
is 154 fect, and thet of the river about 83 foot between 





Peoseth 
Bedof river Tu at Malegritit, between Penarth Juno. 


‘The section given in Pl. IV. fe. 1 1 {Senses ak Gaukeva'¥1 
Tunction with a bed of loose gravel lying along the sides of the i 
1a tot above the river, but probably not of greater thickness 
than 40 or 60 foot on any part of the rock out of which the sloping 

sides of tho valley are excavated. Tho gravel is fall of ed 
boulders of the local Carboniforous rock, which is an extremely hard, 
massive-bodded sandstone of the Pennant series, several 
Imre fee thick. ‘These boulders ro scmutimes oie and 


the source of Soiioh iy necrec to Quakers Yard Gan tho Old 
'Sandstone. The matrix none derived from the Coal 
‘moasuros, or from decomposed Millstone 
“After passing the visduet, PL IV. fig. 1, Scanian ia continued 
r2 








o4 PROCEEDINGS OF THE OROLOGICAL SOCKRTT. 


through a decp railway-eatting, the rails boing 80 fect below the 
murtses of the ground and 118 Sect bolow io: nijoawuri ealeal 
tock at D. 

‘The escarpment of rock is shown to slope pergie fom 
fuizthern ent af the cutting, B, clos to the viaduct, and 
20? at the southern end, D. Gravel with boulders of Old ‘one 
stono, and many other rocks, is spread over the surface of the rock 
at D, up w a height of 200 feet above the river Taff, 


Fig, 4.—Balarged Seetion of Gravel Depowit, 





Fig. 4 ia an enlarged viow of the section at B along the Hing of 
milway, showing the gravol lying in a concavity of the rook forming 
% part of the Taff valley, at very high angles. Near the roek the 
dip of the gravel is 85°, gradually becoming less steep until it ae 

Tho gravel below tho rails ix not exposed at this oe 
will be soon that fig. 4 should have boon reversed, to nocord 
PLY. fig. Ly it is on the natural aoale. 

Fig. 5 is a transverse jon at right angles to Plate TY, 

aud fig, 4, showing the railway-cutting at the point D, Ax 








& 


. 5 —Seetion aerces the Taff Valley Railoay. 
~~ 


zg 





Talla 900 foot 


not sloped, it gives a good opportunity of studying the position of 
the gravel, particularly as the surface of the rock is clearly exhi- 
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in the centro of tho cutting. From this scction it is evident 
the Toff river flowed at one time in a straight line from near 
Quaker's-Yard Junction to Aberdare Junction, excavating the amall 
. 5, before it formod the horseshoe bond shown 
through which the river now reaches the same 
valley at D isabout 40 feet deep, und 200 yards across, 
and is excavated out of the wodge-bodded pennants, which 





‘The railway ngincors have taken advantage of this nataral vulley, 
and ent through it ton depth of 60 foct below the bottam of the 


gravel. 
wish to call attention to the position of this well-rolled loose 
gravel, containing many of Old Red wnd Millstoue- 
fit, brought from aboee lerhys ani depontad at a very high Jove 
mindstone rock at Quaker’s Yard. 
-line at Cardiff, and the gravel 
above the datum-line, and 163 foot above the river 
. If the horseshoe bend (Plate V.) had been gorged 
|-period so as to prevent the pussago of the 
HG, Pinte V., then the river might have 
i an ee areata ts eae the line 
rolled gravel, which is a loose superficial deposit, 
loft by tho last grost flood. 
Returning to Plato LV. fig. 1—before reaching E the mils crow 
small lateral valley on on cmbankment 20 fect high, the sur- 
dipping ut right ungles to the rails at an angle 
so Teaching the river at an angle of 30°. The great 
graveLeutting E F is now cntered, and shows a maximum thickness 
of gravel of 70 fact. 
great cutting, EP, nearly in tho lino of the old incline, com- 


moences with a series of large blocks of sandstone from 6 to 9 foot 


sensi? 
Pry 
berry 
eieiia 
Hi 
Ee 

i 





fs exposed (seo fig.6, p70). ‘Tho xand-rock in the cutting is visible 
fon osasty 80 yards to a height of 7 fect above the rails at tho maxi~ 
mum. ‘This may bo observed to be roughly parallel to tho 
sturfaco of rock, which slopes gently to tho south. ‘Tho greatest 
‘of gravel with largo boulders occurs near F, reaching 
The of the surface is given at different pointe. 
veto are often arranged. in linea or planos of deposi- 
tion, | ‘a distinct measurable angle. In the larger gravel-cut~ 
ting, EF, they are not in any case more than 15°; near the viaduct 
‘they reach an angle of 85° near the rock. These planes follow, and 
are nearly parallel with, the surface of the rock which crops out at B, 
and are #0 arranged that tho last bod of gravel forming the surface, 
being also the last superficial deposit, is also almost parallel with the 


= 
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top surfuce af the bed of stones on which it lies, just as the Baxt bed 
is almost parallel with the mean angle of the surfuoe of the rock en 
which it is spread by the action of water (sce EK), ‘Thin sottion is 
to natural scale. 


Fig. 6*.—Seetion along cutting of Tag-Valley Raitanay. 
meee x 


‘The exposure of rock at many different points of the horseshoe 
bend near the piors of the viaduct, and in the bed of the river, eéde 
to the interest of the sections at Quaker’s Yard. I shall now de 
scribe the character of this large rock-basin in which the Uae 
under consideration is contained. The first place at whieh T ob- 
served the rock was near the river, where a small quarry is werked 
close to one of the piers of the viaduct. ‘The dip is slightly south-paat, 
there is another 

oppenite ‘bank, between the 
‘the railway-visduet, bet 





steep, and tho water enters the river with eome velocity, running 
nearly parallel with the Taff near the junction, ‘The water of the 
Taff, up to the junction, is smooth, and flows quictly over m 
bottom; but the Internal stream, coming in with added A 
causes the stream of the Tait River almost to split into two different 
paths, one taking the cast, and the other, or larger portion, 
the bed of the river, and hollowing out a deep channel in the 
close to the west bank. The river flows below the junction at H 
entirely over rock, the gravel not being able to rest on account of 
tho velocity of the current, 

‘The action on the river-bed corresponds with what I have 
sented in other sections that I have made, which show that the 
work of denudation, or outting out of the #olid rook, i# primey 
duo to running water, either in the Jatoral streame the vee, or in 
the main river immediately after the side-stream has emptied itself 
into it. Of this I shall bring forward other examples at another 

© Fig, 6 ie aleo roversed. See Plato. fig. 1 at B. 
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timo, to show that the work of denudation performed by the main 
soepides ‘the bottom of a deep valley becomes it 
Oe Rete that of the sido-atroams flowing into the main river. 

iteelf only operates on n arrow slip of ground at the 
Dotiom of the valley, although, by the ‘pow {¢poaensen ant 
its constant action, it has a powerfal den: pia ‘The side~ 
stroame flowing into the river, on the contrary, although more inter~ 
mittent, act on the whole of the remaining surface of the valley, 
sither through themselves or their smaller tributarics. Thay eh 





idles, anil 
‘ran with many times the speed of the river itself, Their power as 
‘em agent of denudation is not in proportion to the ania 
of water which they contain, but to their speod in flood-times. 


eee oo channels of infinitely greater length than 
main river, points where the groatest force of water 
a ee he ee aller ace whieeo Wha wale 
in ‘and the main stream unite, as at the north-eust 
corer of the horseshoe bend nt Quaker’s Yard at H. 


At tho south-eastern cornor is a Large quarry close to the road, in 
rane ne mamtre- tected sandstone is seen. It is also seen 


Bier sate aeee til Ac are 90 fet above tho level of the 
Fivor, and as rock is coon 120 foot above the rails, and 96 foot below 
them, wo have at least 216 feet of solid sand-rock exposed in these 
sections, without any intermixture of clay or shalo, This is an im- 


10 feet in u mile will be smaller than one in 
5 feet in a milo; but at Quaker’s Yard we have 
horseehoo bend in a river falling 50 foot in a 

mile, Tho laws which regulate the flow of rivers may bo differont 
in sand-rocks from what they are in alluvial soil; but I still hold 
view as to the conse of these curves which I mentioned to the 
SAILEES, but which it ie unnocessary to discuss at the present 


‘At A, Plate IV. fig. 1, the gravels are exhibited very clearly in the 

ene meet Qasler's Yard Station ; these are 200 long 

feat deep, and are represented at the north ond of the section. 

Tho bo local sand-rock furnishes the largest, most numorous, and Joast~ 

rolled yiocos, many of them Band 9 fect long. The boulders of Mill- 

are generally well rolled, und not more than 6 fect long ; 

‘thoee of Old Ked Sandstone arv throughout woll rolled, and not often 

‘mere than 2foet. Not moro than ono stono out of 500 ia derivod from 
the Old Rod Sandstone or Millstone-grit. 

‘The gravel ix tobe from 0 to 40 feet thick at A, covering 

‘of the hill to.a height of 200 feet or more above tho river. 

* See Phil. Mag. 4th serion vol, v. p. 278, 1862 
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sears 


mp ition of the Hirwain gray 
cee ong oe ey ogee 


pa Lh a 


instaneo of tho continnity of gravel from high ground ta 
of the valley, and ofthe repulaity of the notion of dam 


of deposition, 
bee Ska reduction from « drawing made of an 
the gravol and the underlying coal-seam, The gravel is 
eee tho lower, middle, and upper gravels. ‘The 1 


ele approach on river they becomo sandy, and havo oes 
owe for the Limestone boulders they contain, and for sand for! 
of tho furnaces at the ironworks. 
This sketch gives an actual view of oe pee 
the Coul.measures into gravel, at the end of the 





| wee) 





Fig. 7.—Section of Sunfisce of Lower Carboniferous Series, Hirwain Common. 
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Fre anthan te Assim af dovesine tho attention off mista to no dices fas, DAC Le Re ee 





mixed up together 

action of water, ‘The total thickness of ihe gravel is 
8.—Section showing Coat-seams nto + ehecring 
“iit of oct gro! en Hon Conn ea 





Baoox Horn, Gowan, 8. Watie 

Noar this well-known cavo limestono-gravel les on a tee 
cliff of limestone, in somo placos Sontag ea nee Te fies 
The top surface of this gravel lies at an angle of 34; and 
bottom fills up the concavity in the limestone rocks. The path to 
the eave th ee pe cover this gravel, which is ent Rpt 2 

its of limestone, cemented by carbonate 
fanny fn process aa whiah.acinis 10 kava bacn tee fed reais 
period. I noted, on a previous ovcasion, the manner ne 
stone-blocks had been observed by Mr. Pen, to be cemented 
or near Torquay, at a considerable height abore the sea, 
‘ho. mass of limestono-gravel falling down this oliff, aaa 

lating in concaritios, and sloping to the soa at an angle of 32° 
on the surface, may be seen at a height of 120 foot above the sea. 
In its conrae from the high cliffs above, it secms to have sont eff = 
vein of gravel at a point 70 fect above the sea, to the cast, at an 
angle of 11°. 

‘This vein of angular gravel thickens to the east, and Coee ee 
thickness of 25 fect when it reaches the opening in the 
cliff called Bacon Holo, a deep fissure penetrating a Jong: distance 
into the limestone cliff, in u northerly direction, and vl hag a 
with an acute angle, which hus often been described. 
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me enormous blocks of limestone, 
‘haye fallen into it from the rock above, When this stream 
i iret fe agit of dopution angtas 

cave ina i ition chan; to 
N., the floor of slick haga feot high ig 


2 to thot thiek, alno sloping 


northwards at an angle ef 25° N, There 
sre layers of stalagmite i within the Hmestor 


a remains, including the Crag. 

‘period referred to, water ran apparently in the bottom of 

‘tho valleys which are now dry. 
All bono-caves seam, at the timo of tho deposition of their eon- 
tents, to have beon in situations where water traversed them from 
and flowed into them from the side streams flowing 
‘along the valleys in which they arc situated, and they offer evidence 
z the period of the deposition of the enve- 
gravels. ‘Tho vory washed condition of the materials found in bone- 
‘eaves, and the manner of accumulation, indicate that thoir contents 


running water thercon, but the force of a column of water upon the 
‘eave to dislodge the picces from the roof. 

all caves apertures in the roof, evidently worn by 

water coming through it, I observed a good instanco of this 

in the Pariland Cuvo at Gower (close as it is to the sca), and another 

in Brixham Cayo, Some years since, I believe, it wos remarked by 

Dr. Buckland that there were always atleast three openingsin bone- 
, two of them from higher levels than the month. 

“The eubserial gravel comes down the stoop slopes of the Limestono 

‘at Gower from a groat height, and falls into # stratified marine 

posit, just us it falls down the steep cliffs into the Hopes-Noso 

‘bench, near Torquay, where it is mingled with the sea-kand, 

fand shell deposited almost horizontally on the limestone 


= 





fe 


‘The transverse section across C measures 1790 fr 1 
opening of the lovels on the opposite sides, 84 yards om 
and 79 yards on the cast side, abore the the | a 
wesl f 


at the point C, 

The grodient from the 
from the enst level 

sides of the valley slope at 
rot 






nx stoop and high as that of the South Downs, 
teary north and south along each side of the Rhondda: 


escarpment, therefore, in the Rhondda valley is in 
of the dip, and not of tho strike; peer 
alteration in the direction of the escarpment. In fact, 
woe have in a short distance escarpments parallel with 
atriko, and also at almost avery anglo to thom. 

The valley is at DE obout 300 yards decp, but ix 
above the quarry in the diagram, as Ido not allude at 
time to anything more than the portion of the gravel in 
below the No.2 vein of coal. I visited this pit several times: 
the of the sinking, and counted i 
to tached stones each time, About one-eighth of the 
this pit was well rolled, the remainder being generally 

It ix ovident that if only ono-sighth of the gravel 
river, seven-eightha of it must have been obtained 
of tho valley, wost and cast of the pit, and only one-cighth from 
the north, and that the valley was then widening much 
than it was lengthening in the latter part of the 
‘There are times in the denudation of valloys when 
the sides of the valley is much greater than fluvial action in the centre 
of the valley. I mentioned (Quart, Journ, Geol. Soc. vol. xxiv. p. 117) 
that even in the valley of the Sommo, whore the fall of the river is 
so small, a great mass of tho matorial depoaited in the conoavittes 
of the valley near the margin of the river is derived from the ae 
cont country, and has never been river-borne. Different ag is. 
position of the gravel of the Rhondda, in this respect it resembles 
that of the Somme. 

‘The gravel-doposit continues for the wholo length af, and is also 
met with at a considerable height above the Rhondda river, The 


ate 


Pie 
te 


ip 
& 
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‘would bo 34,000 cubio yards in oach yard 
section C represents the average amount of gravel 
1} ton to the cubic yard, represents $9,700,000 
‘The river flows over at least 50 foot of 
much more. 
gravel passed through in the pit is as follows ;— 
i} in, 





1 0 


| ‘The full of the Rhonda river in tho distance of a mile before it 
| ea area intents therw are two water- 


“The vast oxtent and the character of the Rhondda gravels proves 
that the denudation af the Rhondda valley was not dependent upon 
CS etetped o or glacial action, but might hava been enused 


ean pee water pours tho escarpment along tho 
‘ ‘soabon, ovor along 
ff the Hll into the Thowlda valley, and So tot oondned ton few 
distant watercourses ; but there is no evidence of uny accunrulations 
‘of gravel now.; porhaps the full of stones along the escarpment equals 


the Gabsiod down tho river in Hooda 
Spinfatibary pis are colteeted for their mamallen pomains, 














nocoriting to Dr. Blackmore, 
espa tel x 
Land and freshwater 





iver. 


the Musk-Osx) have been recently found 

¢ the loess 2) Balibery, ‘This animal 

is now living in a remote ‘of North 

America. y at Sale- 

bury, shown in fig, 9, is very similar to 
that at Erith, fig. 17. 


‘The mammalian gravel and Combo ais ond from Brij 
‘without interruption, to the point drawn, fig. 1 presents 9 
UE roughly strated bods facta the ooo, about O0 fi a eg 

‘The escarpment of the chalk is known to be not far distant in the 
resent face of the cliffs at any point; and an extensirs | 


rear of tho 
MAIER peavey bse oxponsd tho earpinonibed chalk, In the steepat 








with masses of slightly rolled chalk, 
Ho the sea at about 6°, and above & or 


ies oe inc. The hata a 
fig. 10 enables tho geologist to measure the 


| aegemiaraplalegentad 
a 





E deposition of the gravel and Combo rock north and south, 
| ae Nae era ete ‘The dips at several points 
marked in the sketch. The mised beach dips south at from 


Fig. 1h. —Seetion at Brighton, 
x a 





covering bed also south at 2°. We thus meet near 
[Blithe eandicen ‘of the basoment bed of, ise aat 
overing bed of gravel being deposited nearly’ iy horizontally, while 








# vertical section of the Brighton gravel-beds at a point intermediat® 
between that shown in fig. 10 und Sussex Square. mmeasis of & 
footpath up the cliff, I was enabled to determine the dip of part ot 
the middle series of gravels (d) to be 25° west. ‘The covering bed 
and gravel (c) and the raised beach deposited at the bottom (#) 
appor quite liorizontal at that point. 

The old beach (b) is shout 7 ft. thick, and the chalk beulder 
bands (c) intorstratified with flints about 9 ft, thick, the cliff being 
about 63. high. 

Fig. 13, on a larger scale, exhibits a front view of the eliff 100 

ards cast of the Rottingdean lunding-place, three miles east of 
Bomex Gquare, Brighton’ ‘This ia nece the tarmiaatea ean 
Brighton gravel-deposit; and I have drawn it to show the mannér 
in which the gravel reposes in a hollow of the chalk, formed by 
stream Which reached the sea ut Rottingdenn in the gravel- 
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‘There is « bed of marl om the 6 fect of golid chalk, shown in fig. 13, 
Fig. 19.—Section of the Uf’ Eve of the Gap, otinglemn, Susses 
ke 





and also continuous bands of flint. We can re accurately ob- 
serve the marks of the movement which has taken in the wy 
2a pe heh 
‘upper part, ope marked eave, 
is fractured and contorted, while the traces of a still higher band of 
large detashed tints are visible in the gravel above the top af the eave, 
whore it ends. ‘Then comes n coarse ochreous flint-gravel 7 foct 


i 


Tate Tao highls inclined chalk with flint veins 200 

eee Trodietse Gate, aoe Sagat is given for com- 
ea corering bed is 1 tal, ox ueual. ‘The cha- 
peter at the chalk and the haps of tho gravel —— 


close hy Freshwater Gate. 

Cliff, near Calnis, hae for comparison with 
these sections, ‘The cecarpmentof tho chalk, near the upper 
part is ee it reaches 65°, and descends to 4°, The Sangatte 
‘thised hesok ia fost abovo tho lovel of high water at this point, and 

of largo flinta and picoca of chalk, ns at Brighton. 
Yor. Exv.—ranr 1. a 
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at the time; but the physics! conditions under which a 

Tike that at Sangutte could occur do not exiat at the 
present time in Franee. It would require the rainfall of a pluvial 
period to furnish the fresh water to Iny down such a thickness of gravel 
as that of Sazigatto in such a position on the sen-const, 


Trames-Varixy Graver. 
leper belanbed tho Thanot Sands, 86 feet above Ua 


An excavation i arse irate eon 
100 


Soe nad of 30 fot Bs a gig 
there slightly south, the thin covering « 
south. thre to pero examining inmates 
cae bere c }, a8 it is not excavated ; but Lexpect the 
seothon reenable thet at Crayford, on tho oppasite side of the river. 
Fig. 16 is a transverse section near the point D, showing abont 


Fig. 18.—Sertion at Grays, Buco. 
we pm 








* Covering gravel. 


4. Pulse: bedided wads 18 Cork thie, 


4 tect peed, with shel Cyrene 
© Elophani-bed, 
6 Gyrena-bod L foot Unk, 


6 og aya, 0h Chr rng ren 


10 fet 


1A. fof yollow filse-bedded sands, d, under tho covering gravel, ¢, 

‘upon the 4-fost pobble-bed, composed principally of peb 
tie the Woolwich beds of the Kooene series. ‘The Cyrena is 
atmmdant-in the sand of this pebble-bed, and oceurs, associated with 
other shells, in tho shell-beds below at ¢ which are from 1 to 4 ft. 
in thickness, varying much in character, but dipping noxth to the 





ry PROCEEDINGS OF THE OOROICAL #OCTEEY, 


escarpment C. Tho beds below ¢ are stratified elays 

EE ee ee eee 
wol is said to bo 3 ft. 3 and at 45 ft, ‘the surface tho 
is said to be found near D; but I have mot acer 

Ronis seer ati a sere 

was found about 43 ft. from the surface. ‘The 






A list of Gray ios hos been published 
si he Gopi Borat er 
‘Returning to Pl. TV. fig. 6, the fulse-bedided sands * 
thinnil Se acts ie eat al 3 The 
below the surface is 





‘9ft. above the rails 
nt Of ned aE 


Grays are deposited in a concavity of the chalk. The chalk is 15 ft. 
lower at D than at G, und 43 ft. lower nt D than B, He 


river seems to have divided into two channels at Grays: 
Aluvintile deposits between C and G aj to haye 
channel, thus forming tho whole series of stratified beds wi 
interenlated between the gravels ¢ and 7. 

‘The Inst deposit wos tho covering gravel-bod, 4, which is con— 
tinuous from the marsh to the point A, and beyond it. 





: and AB, the part near the 
Sands, is enlarged in fig. 17 
ago 85. Although Erith and Grays aro not exacth ite cach. 
other on the Thames yalloy, yet the sections, Plate Vv. fen 6 and 7 
* Tobiained thik information from Professor Ji Morris, GS. 








will 


Chalk and 
Pluto VILL 
Bb, eats 
Ordnance 
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ive an idea of the surfacc-configuration of the Thames valley 
sition of the fowiliferous gravels, The top bed of the 
husement bed of the Thanet Sands are well seen at Gi, 


ae eee ace) and at 
at height of about 47 feet above the 


This toceach ort is 70 foet ut Purfleet, and 66 feet at Crayford 
(fig. 22) abowo the Ontnance datum-line. 


Pig. Ti —Sections of the Cyrencapit, Keith. 





‘Thosupposition of Mr, SearlesWood, 
jun., that the ‘Thames valley is in a 
ine of fanlt appears to me inadmis- 
sible, a8 furas Grays, Erith, and Cray~ 
ford aro concerned. Tho’ sections [ 
now bring forward will show that the 
‘Thames valley has been excavated by 
river-action out of a moss of 
and ‘Thanet sands, lying nearly hori~ 
Baal in the localities referred to. 

the districts referred to there 
Re a ome: in the chalk which de- 
presses the basement: bed of the Thanct 
ane from 46 foot at G, Plate VIL, 
Brith, to ubout 10 feet above the Ord~ 
nanee datum-line at Erith atatio 
without any fault. It is ven agai 
at Woolwich and Lewisham, at the 
same height as at Reith, before it sinks 
under the London basin. 

Roferring to Plate EV. fig. 7. ‘The 
chalk has seen at A, 60 foot 
from the surface and 36 feet above 
the Ordnance datum-line,*lso in 9 
well at 8,13 fect the above datum-tine, 
It is said to be very near the surface at 
§, and that it is visible at low water 
for a mile between Erith and Cray~ 
ford Ness, T. Although tho ground 
along BS has not been excavated, like 
the other side of the Thames at Grays, 
it is known that the brick-earth thins 
out, and that the lower gravel (/), 
scparated from the covering gravel (¢) 
by brick-arth («?) and sands (c), to- 
gether 50 foot thick between A und 
B, come together at 8, just as ¢ and f 
touch each othor in fig. 6, Plato TY,, 
as they appronch the centre of the 
valley. 

The escarpment of chalk and Thanet 
sands has not yot been exenrated 




















Fi 
za 





ie 
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threngh 
of deposition were obeorved both by Mr. 8. Skurts 
1868, and the heights were measured by the former, 
of brick-earth have recently boon’ mado near Ag 
section cannot be soon. 


Fig. 18—Section in Brith Pit, (Natural s 


Sepe t at D; and this is the highest 


cither in the ‘Thames yalley or in 
‘the excavation of the chalk and 


; A at the gravel follows ihe Genuded 
h Bipik iAlling fee aan aie cae 
t mand: jump (8) is conspienous in it, 

Hi the ofall is wll marked snd 


right anglos to the 
gael fig. 18; but steps from 
19.—Section in Brith Pit, (Natural scale.) 





. 


cele in_ the Thanet sands, aro distinetly 
deposited in the concavities formed by 
arth, with veins of gravel (d), follows on for 
sloping to the river at 


The 
éo sharply cut in this transverse section 
difficult to believe it was not an ar~ 
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tificinl excavation, if other sections, such as fig. 19, did not exist 
dose by. ‘The gravel (c) fills up the inequalities in the sand_ 


q 
| 
Fig. 20.—Seetion i Brith it 
| 


= 
= 

Rearranged Thanct sand is frequently mot with in these 
which were formed out of materials derived from this bod dur 
excavation or deepening of the Thames valley and its tributaries at 
this period, The large bull’s-head flints from the basement-Ued mre 
carried down to lower level (owing to” their weight) and deposited 
on the now surface of tho chalk. 

The pebbles from the Woolwich bed are most abundant in the 
middle part of the Thames Quaternary series, and have been carried 
a great distance from and below the escarpment before they were 
redoposited in the gravel. 

Fig. 21 ia from a drawing on wood by Mr. 8. Skertehly of a muss 








Fig. 21.—rith Pit, 
™ 


x 





4. Thanet Sands, —_¢, Woolwich shell-bed. d, Purple clay, 


of ‘Thanet sands (5) 88 feet in longth by 7 fect 10 inches im width, 
with a portion of the Woolwich pebblo-bod attached to St, tying 
aud against one pinee of the Woolwich aholl-bed 42 foot by 6 


Which sands would be, if im 
daierlinen tha point M,necortng tonya 
Ree earner ka Dotont et ‘the Thanet sands 
ns they are visible én situ between J nnd 1, and 
: g the faco of the chalk-pit betwoen G and E. 


=A 2 kind of wash of water re~ 
Thanet sands and deposited it 


itu Soma 85 feet lowor down, w 

ie Bisel rn eg soa ted ©. Hees ete 
co Sila es the large area of chalk 
‘west, sel 21) may have been derived from 


‘Thanet sands before their denudation dipped towants tho 

from the Kentish hills to Erith, at a slope of 1 in 100 on 

feat ction, It have been owing to the exist- 

and to Jand to the west, that water could 
towards the low ground. 


the river; so thut there was no 

and velocity to the water that 

it in and, 

at Cromer. It is 

id noar Cromer such a 

id not have been formed. 

ee elu oe Teiomteghons is un instance of an un~ 
been detached and moved down to lower level 


front of, or near, the great slipped masses 
* And northward 





sunds (B and B') below and be 
pins 


only 
NSIC bo tose tee south-onst, the pope 
10 fect above tho Ordnance datam-lino, 
‘Tho inclination 


‘escarpment C 
18° an tho average; and this x entively du tothe 
channel by the nnciont River Thamos. Tho lowost bed 
fg. $2 conse of from 3 to fot of oarve gral lying 


Fig. 28 rupresents rather higher ground: and 15 feet o 
sen ar ano i brick—oarth an 
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The River Thames flows tram. W.5,Weo 
ENE. trom Erith, Whast to Crayford. 
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tell from the apprarance of the surface that such a cavity had existed, 

‘There must haye heen a wosh of gravel all over the rand to have 

furnished tho materin] to €ll up sach cavities on that shown in 

Sapetaetedie ented 
wen 0 pipes in the chalk, 

MMe Thanat sande (8), 25 fore thick at B, ut the north of fig. 31, 
aro seen lying in sitw om the chalk. 

Whore the formation of the great pipe A has undermined the 
‘Thauct sands, 4, the hitter have fallen down to the bottom of the 
ae wich i fungel-shaped, and filled mp 20 feet without any 

of gravel whatever. The sands moved. from their proper 
Position are indicated by the letters 6' 4’; the bottom part ef the 
Tipe A is not shown in this drawing. Under C, mames of sand, bb, 


Mr. Prestwich has explained tho formation of pipes by chemical 
in the chalk. 
32 is a drawing of other boak-like projections in the chalk 


Fig, 32.—Section near Knighton Mill, ele of Wight, 





where it hns been acted vpon by denudation previously to the depo- 
sition of tho gravel ncar Knighton Mill, Isle of Wight. 
ant. $53 (p18) is a section of  fsaro or pipe inthe highly in- 
chalk on Brading Down, Isle of Wight, which is a remarkable 
‘contrast to tho ordinary pipes which aro filled with sand or gravel, 
The general conclusions to be drawn from tho sections of the 
Thames-valley fossiliferous depasiis appears to be that they are a 
‘series of variable wands, loams, and clays intercalated between the 


and lower 

sands nro below the Joams and clays at Erith, 
‘and above then: at Grays, while at Crayford they aro in the middle 
of tho sories. This may simply arise from the principal current 
changing from one kido of tho old river to the other during tho de- 
‘position of the Thames Quaternary ecrice. By thin means, where the 
current became urore rapid, sands would be deposited, and where 
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9 current wus reduced, the finer materials 
Tisha totes prideans ok top of level 
and the river must have risen 60 foct at least in 


CIS 


os ~*~ 2 


Tn conclusion I may mention that the beds described 
plavial havo boon referred to by Mr, Godwin-Austen 
name of Head, or Subscrial beds; ond T quite admit tei 
and importance of his terms in many 3 but Twas 
use the term * plavial,” in order speci qe introdnco the 
rain-water action, as 1 was pai of made on 
ion of water (probably by a Pees rts on) ee 
necessarily to be separated from the ordinary aqueous action. 
performed by rivers, Inkes, and reas: ns well as from es 
Mad action. While the pluvial beds, eee L have shown in my seetion®, 
pase down into the aqueous bods, they ay into id: 
Austen's subserial beds, and the stones J whidl Love been head at ene 
time, and weathered by subserial action, pass down into what 
Me termed. pluviul Deda, which tai thie da ae boing 
oiled, nnd carried into the purely aqueous beds at lower. 
rr though Mr, Godwin-Austen’s term subserial is an ete 
T submit that it does not sufficiently define the kind of aetion | 


the Thave in view, and still less so for the 1 a 
proper tho formation of vulleys, and the dsaents 
men the Crayford and Erith beds have been a4 fully examined 
those at Grays, the numorical superiority of the Molluson $ the latter 
deposit (ax shown in tho following Table) will 
‘Tho List of shells from Salisbury is einepal 
authority. The Grays list is compiled from 
the Tiford one partly from Mr. Morris by 
Bell, who has revised the list, und omitted the Guid species, 
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‘The list from the Stoke-Newington foeiliferous pit, discovered by 
me in 1865, has been prepared by Mr. J. Wood. Maven, PGS, 
who has added several species to the list first published. 


The Land and Frestesater Mollusca of the Possitiferrus Gravels at 
localiticn referred to im this Memoir, 
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44). 


Breslau, Fiinfundvierzigeter Jahres-Dericht der echlestachon Gesell 
ochaft fiir vaterlandische Cultur 1867, 1863, 


Rimer,—Ueker vier neuerschieneao puliiontelogiéch-geognostiede | 
Seluiften, 27. 
—. Kin'Relief- Modell dis Aetna yon T,, 


selilosion, 31. 

—— Ucber Knochen you diluvialen Siugethieren, 92. 

Konge—Vorkommen und Gowinnsng des Bernsteias im Samdand, | 
wowio deson Verwwethung, 32, 

Goppizt.—Die Abstammung des Bornstoins, 35. 

—. Aths von die Steinkoblo bildenden Pitansen, 1, 


Lritish Association for the Advancement of Science, Report of the: 
37th Meeting; beld at Dundes, 1867, 1868. 


TE, Woodward Structure aod Clasiention ofthe Pom Crintacea, 


+ Lagoons of Cordon, 64. 
Duke of J .—Grauitos and other Rocks of Ben More, $5. 
Brome—“Lxploentions in the Gitraltar Cavee; 68, 
W. Carruther.—Enumeration of British oT. 


Fostcr—Persnborg Tron-Mfnns, 


Tertinry and Depontaja a Eee 
.— Tertiary and Quata nary Deposits in tho 
with reference to Periodic Oneillaticns of Level and 
U — Coniston Group of the Lake 
il Old Sea-cliffs end ‘Submarine Banks of the 


» Hall.—Structure of the Penile Range of Hille, a ith Y 
‘South-casterly Attenuntion of the Carbeniferous Sedimtenteay 
ofthe Seth of nga 02 : 3 

=. "Relative Geoloriea the principal Physical Fediaeal 
of the Cerbouifervus Distsict of Lose, 





DONATIONS, 10 


‘Britieh Asweciation for the Advancement of Scicneo, Heport ef the 
‘S7th Meeting nn 
Lankower, 68, 
E, Tay Nom Cephalaypidian Vishos, 
Catena cee Cilia Asetn ce dena Val WAngolis 
dans les eee oe 
6. Maw. ibeinn Hoeks of Lianberls, with reference to « Exoake 
in the Sacewesion of the Lower Beds, 70. 
H. inn end — Position of the Gmptoli~ 


of the Siiddaw 
rs aw. het a Fishes of Dat ri hal Sandstone of Cuithness 


tego sea Tet of tho Haxth, 73, 168 
5. E.Taylor—Relstion of the Upper and Lower Crags in Norfulk,73, 
JE, Walker, New Phosphatie Deposit near Upware, 74, 


Caleuits. Asiatic Society of Berynl. Journal. Nos, 143-146. 
1867-63, 
——: ——~ — Index and Contents of Vol. xxxy. 1866. 


——$, ——- Proctedings. Nos, 1-5. January to May 1803, 


Cheanical News, Nos, 448-460, July to September 1868, 
A. H. Church —Minumlogient Notices, 8. 





‘Chemical Society, Journal. Second Series. Vol. vi. July to Sep- 
tember 1868, ow 
i Vol, xvi, Nos. 302-404. July to September 


Trceimof tie Gost mveaares 1; 
p of Dinuioads 1. 
Netal Cool, 171. 


British i 
| Ei the Land, &c., fa Norfolk, 197, 
Sandstcee of Nortamptox, Wh, 
ta B42. 


BrP Ponies Pecbicum, 245. 
Drenden. Sitzungelisichte der naturwisecnachaftlichen Gesellschaft 
‘Tris in Dresden, Jobrgung 1868, Nes 1-3, January to March, 
—Das Vorlommen you Kupifyr in Austenlion, £2 


Dio Sammlungen paliczoischer Vervteinerengen yon Uli- 
a fis k min, Museum, 


prea rte Ther dio V ee es der naturforechenden 
ma Ticburg. Bond iv, Heit 4, 1807. 
12 








10d DONATIONS, 





Geological Magazine, Vol.r. Nos. 7-0. July to September 1868. 
HL. Wood wand.—Infiuenco of the Galf-Steeaun, 208, 
T. Davideon,—Karliost forms of British Hepes aor le 
Ww. IE Daw — lun of tho Hvis af ‘of the 
Mammoth in Pre-glacial Times, 
JB TlonsChalk ‘of Antrins, 145. 
Hi. Soeley.—Strata near A 
‘Miss Eyéon —Drift-bods of Llandrillo Bay, 349, 
Tr Wodlvunlsatish Rosdl Comino (continoad), 358 (plat 


J. Morria —O1 ‘ic Remains from the Goal of ry 
3. Guin —Dscnery cf Bos prémigentus in the Lower Douldes Oley 


B.A. Woodward —Motera Chemistry and 205, 
a a Wathee—Descslapoée of rey ead Fh eres a 
pistes) 
Oo —Boswell Hill Clay-pit, 40. 
|; Morria—Gravel-bods of Piuciloy, all 


Leeley's ‘ Man’ 


the 5 
Dawson's ¢ As 
Hoxley's Lecture on Lost intormedsate Binks ant 


357, 
D Hisine’- Shady of Chemical Geslogy, 908 
A. Lagane.—Erosion of tho Valley of tho Vésiee and Hs Teibate 


rier, 371. 
A. Gaudry,—Light thrown by Geology on Ancient Greok Hitey, 
’ 


W. 8. Symonda—Fossil Mammals of Great Britain, 418. 

Sohvarce's ‘Geological Attempts made by the Early Greckay te 
viewed, . 

Knor's ‘ Investigation of Xewseanthus Decherd,’ reviowed, #70. 

Leonhard and Geinite’s ‘ Newes Jahrbuch, reviewed, 380, 

Falooner's * Geological Memoirs,’ reviewed, 423, 

Palmoutogmphical Society's Memolzs, reviewed, 425. 

Kner's ‘ Classification of the Ganoids, reviewed, 420 

Loidy’s‘ Cretacoous Reptiles of the United States,” reviewed, 42 

Proceedings of Societies, 331, 882, 435. 

Gi milence, 330, 801, 438, 

Mircellanoous, 43 


Glasgow Geological Society. Transactions. Vol. ii, Part. 1565 
J, Croll.—Change in tho Obliquity of the Betigtay ta Teflon 6 
the Clinate of the Polar Regions, and Level of 10 Sen, 177, 
J. W. Young —Chemistry of wine Carboniferous and’ OM Tal 
‘Sandetones, 198 
—. Tiallngan Serlos of Rocks, 200, 
fa groen Abrous mineral from Cathkin, 213. 
W, Kirkby. —Entomastren of tho 


ognathous Myriapod fea 
‘he Coal-measures of the West of Seotlush, 238. 


RW. Skipoey.—Iyneous Rock Sections ni Rye Water, Ayzaidan, 
D. Page.—Soottish Geology, its Proofs aad Problems 253 















WONATIONS, 105 


tate ‘Pronsactiors, Vel.ii. Part (centinved}. 


J. Dougnli,—Silarion Seencry of the Enterkin, 255, 
J, Yeung —Panlt in the Old Red Suadstone and Pollagan Serios in 
- Dumbuck Gh, Demtarton, 257- 


Goology of G 
E Surtoce Geolesy of tne Sonthern Highlands, 286, 
i. iW tious D. Robartaon.—Post-Tortiary Feesilifornus Dads 
‘of Scatlan 
Sime ands. Yap — Lea! Uncerfority sitet fn Seo- 


oo de 


stitute of Actuaries. Journal. Vol, xiv. Partd. July 1868. 


burnal of Travel and Neturl History, Yol.i. Nos. 3-5. 1808, 
Paleoner's * Palmontelogical Memoirs,’ reviewed, 226, 
‘anmanno, Bulletin de ta Société Vandoiss des Sciences Naturelles. 
Vol. ix, Nos, 65 &69, 1863. 
¥. Renevier—Rapport. pour 18607 sur les collections geologiques et 
‘ainéralogiques du Muxéo cantonal Vandois, 02, 


feades Pisevophil ond Literary Seley. Annual Report, 1867-68, 
inn Mémoires do In Socidd Royale des Sciences, 2 Série. 
‘ol. 1867. 
finnean Socioty. Journal. Vol. x. Nos. 42 & 43, Zoology. 1868. 
-—~ ‘Transactions, Vol. xxvi. Part 1, 1568, 
ndon, Kdinburgh, and Dublin Philosophical Magusine. Fourth 
Series, Now. 210-242. July to Soptomber 1868. Hon Dr. We 
Francis, PGS, Fe. 
H. Woodward_—Pulmozoic Crustacen from the Upper Silurinn rocks 








of Lanorkehire, 

R, Harkness end IH. A. Nicholon —Coniston Group, 72. 

Leith Adams —Death of Fishos on the Coast of the Bay of Fun 

R. Atkins —Voleanoos in the New Hebrides and Banks’ Islands, 7 

W. HL, Flower. —Thglacoleo carmifer, 73. 

¥, Hui —Carbousferoun Marler of Lancashire end Yorbshiro, 73. 

SDs Clestogieal Tian, wad the probable Date of the Glacial and 
Miocene Period, 141 

a. Mian Dispeation of Tee Marinated Strate, 157. 

He Moll.—Otiber Rocks of South Devon and Fast Coruwall, 158, 

A. Tylor— Quaternary Gravels, 252. 


ondon Reviow. Yol. xvii, Nos, 418-427, July to September 1868, 
Famcbester Geologios] Society. ‘Transactions, Vol.vil. Parts 8&9, 


1863. 
it. tae a! Rock end Merlt of the South Staffordshire 


Pht Graal Oval ano, Salienh OL, 
. 8, Reid. — Copper, ond other Mineral Deposits of the Mari- 
time Alps, 00. “ a 
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106 DONATIONS, 
Aeiieel Pres al Coalers Vol. vi, Nos. 114. 


Anes Mineral Stasis of Victoria forthe your 1897. 1858 


opurts ofthe Mining Surveyors and. Registrars, foe the 
~ Quarter ending 81st March, 1868, 

ay Re Susy gh Vielen, Trnsuctions nd Prose, 
Vol. ix. Part 1, 1868, 


LON ~The Introduction of Golil to, and Foran 
Nr cra tales ‘Drift, 52, bee 





6, J, J—Oe Colonial Gems, 73, 
—. Victoria Miverul Statistics, 1887, From Prof, Teaurat, 

PGS. 
Milan, Realn Tstituto Lombardo ai felonsa 0 Tethers ‘Temi si 


Soule} aputo 1808.” : a 


Moscow, bits) dela Société Impériale des Naturatistes do Mosove. 
No, & 186) 


‘Trantech 1d ets On mpi es finger 
Dergkalk im Gouvernenient Ses, 1 (6 

Brandt.—Kurse Bemerlungon thor 
leichen, 241, 

Munich. Sitzungsherichte der kinigl.-bayer. Akwlemie dor Wissen- 
shaften, 1868. Abth. 1. Hofte Lt. 

Giinbel,—Deitrigo aur Kenntalea der Prockas oder Kyoideformatin: 

dus N.Y. Bohmen, 108, 


Neturals' Note-Books, Vol. i, Now 17-21, May to September 


atcacen: 176, X12, 
ia,’ teviewed, 225, 
Early Eorthquaker, 267, 
Neweastle-upon-T Natural-History Trumactions of North« 
wmberland and Durham. Vol. ii, 1868, 
G, Tats —Geology of Northumberland and Durham, 1. 
Pare. Annales des Mince. ‘Tome xiii, Livr, P&Z. 1868. 
Dunbréo,—Esxpériencos synthétiques rlatives aux Météorttia, J, 


——. Balletin de In Société Géstogique de France, DeuxidmoRério, 
ome xxv, Fonilles 1-8, 1885. 
Tiieulafait, ‘ige des exlenines Blancs des environs de 
H, Coquand.—Tierription gvologique doe yatta bit 
petroli _ do Selonitea dens YAlbante, et de Chior — far 


a tudo gealoxique mur ia Cor 7k 
dne winple qucatlan de slatlqey, OG 
we beret od terrain dit revere ou pee dans 
'Ariige ut los mitre ine 
J, Suerte urate cart toloesies da Use teva 
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‘DOSATIONS. 107 


Paris, Comptes Ronilus hobdomadaires des Séanoes de I'Académie 
des Ssicnces, Premier Semestre 1508. Tome lxvi. Nox. 


——,. ——. Deaxidme Semestro 1568. Tome Ixvii, Nos. 1-6, 
——. ——. Table des Matiires do tome Ixr. 1967. 
Masigay Ser Yorigino ot In mode do formation des gites métal- 


or. 
ra giclogio te Honvst do ia Pennen, 170, 
Biake—Lactbon des anclens glaciers dans la Sierra Nevada do In 
Californie, ct sur Vorigine de fa Vallée de Yo-Seanite, 170, 
Hawn —Examen compacatif des allavions ancheanas tle Toal eb de 
wielqoes-nnes de colles du bassin dee la Seine par rapport & Tan~ 
Seumbté de Thamauy, 811. 
E. ds Beaumont.—Nots sur la note précédento, 814. 
5 hustillons gSologiques recueillés su 24a. 
Note eccompagnaut 1A préventation d'un exen- 
ire del ny 4° élition de Youvrage de Sir B. Murchison jativuld ; 


WaArchinc.—Note accompaguast ln présentation dim cuvrage de 
M.A. Favre intituls: "Recherches géologiques dans les parting 
con Ssvois, da Pidmont et de In Suisee vowines du Mont Hiluae," 
i 





Gustin. —La Aécouverts faite A Aingeray (Meurtho) duno pointe de 
fldeho en ebsidicane parnizant appartenir & Vigo de brouze, 110. 

——. Des inetrumente en silex trourés A la Treich, (40, 

Une dioouverte paliontologiquo faite d Chagos, 971. 

Toazaal—Une fontain ardonce dans Paszondinement do Narbouno, 

‘Villenionye-Finyoss.—Lot lois des doltas, 287, 

Photographic Journal. Nes. 195-197, July to September 1868. 

Quarterly Journal of Microscopical Science. Now Series. No, 31, 
nly 1808, 

Quarterly Journal of Science. No. 19. July 1868, 


Darwis and Pangoncsis, 05. 
Chrosieles of Science, 


Royal Goographical Society. Proceedings. Vol. xii. Nos.3-6, 1868. 


—. Joumol. Yol. xxxvii. 1867. 
R. J, Mann. —Physical Geography of Natal, 43, 


Royal Horticultural Society. Proceedings. New Series, Vol. i. 
No. 11. April to July 1508. 


earn ome atic0. Proceedings. Vol.v, Parte 3&4. Nos, 4745, 





TT. 1. Husley.—Tho Animals which aro most nearly intermediate 
wn Wid sad Reptiles, 273. 
W. 8 deyons.—frotablo Exhaustion of our Ceal-aiinos, 528, 


Royal Society. Proceedings. Vol. xvi. No. 103, 1868, 





108 





Salem. Proceedings of the Essex Institute. Veluwe Nom ibd 
1800-67. 
Socioty ef Arts. Journal. 114th Session, Vol.xvi, Mos 815-527. 

aly to September 1868, 


‘Coal in Neleoa, N 510, 
lees 
‘Trinidad Potrotetimn, 70%, 
Socioty for tho Suppression of Mowdiity, 50th Report. 1863, 
St. pinion. Bulletin de GT hesaenle ‘hes Sciences 
wed Tmpériale 
—. Seiciear beanies Impériale doa Selenpes de St. Petem- 
bourg. Soptiime Sério, Tome xi. Now. 9-18, 1863, 


Student end Tutellectunl Olwerver. Nos. 6-8. July to Soptetsber 
1868. 


Vienna. Anzolgor dor kaiserlichon Akadcmio der Wissenschaften it 
Wier. Johrg. 1568. Nos. 15-20, 


Rew. Die fonilen Asthotoen «md Beyeaoen der Seieliengem 
wa 


Beitmg sar Kensinian dur Conchytionfauna dee Vicetk- 
chon Tortiangekinges, 170. 
—— _ Verbandlungen dor eek geologischen Reicheanstalt, Naw 
10-12, 1863. 
Mojeicovics und Schlo-ubach—Das Verhalten der El 
Norliande des Kalkalpen ewisehen dem Troan uad 


See, 2 


Fash Gooct cn ous dem Brouakoblenschurf bel Plelngh wleht 
6 
kx 


















Auflagerung des Griinvendee auf Un 217. 

eg ne Stadion aus dex Unpiures ven a8, 

Sandbe wichtiguog zu ciner Notis liber Pormsainifvren der 
alpinen ‘Tvien, 219. 

Seatnch.—Uobvr die vulkeniechen Sveheinungen ta, Contac: 


ashectimges suf einer Excursion nach der Nouen Welt 
tind Griinbech, 290. 


‘Trautachold—Ceber Motocastoino von Pultualc und Makowo,. brs 
Mojeisovies.—Ucber den Salzburg von Aussoo in Stelormark, 22. 
Sti — Gedlogirehe Anfnnhme der Herrschnft Haltnfigy in’ Sieben 


biirgen, 
Fortis Ueber dle Chorkalltum-ADagerang von dove, 20 


tle. 
cm —Herbich's Petrefactensendungen nus Siebenbiirgen, 

















uuthzaba von Holosko, 232, 

ey —Permische Schichten bei Viasim in Bohmen, 290, 

Poterven—? mmoulirung der Mineralien, 289, 

Enselaky— nateinbergbiae in der Hukowina, 41, 

Stolicela.—Arbeiten nn dem Ceologicel-Syryey in Caleutta, 20. 

Paul —Dio Gegond xwiechen Eperies und Baxtfeld, S46. 

Matfer. Seca 4x den Grenzon des Sixooer- und Zipeer Cow 
mitates, 247, 











aj 


DoxaTrONs, 109 


fienna. Verhandlangen der k.-k. geologischen Roichsenstalt. Nos, 
10-12 (continued). 
Sehiinlach—Dio Kredoformaton it Isergbiet in Bohrmen, 250, 
Mojsizovies —Umgebang von Auesen, 25 
Sigehe und Neustaye—Die lippen Tet Labia ed Jabrembino, 


Siar—-Palnonnst yon EiMewalA, 21. 
Gumbel—Fornniaiteren in den ‘Comiaver und Raibler-§ ey 


Footterle.—Umgobung van Toma, Suendrs, und Edelény, 271 
Wolf—Die Gegend vou Tolkibdaiyn, 277. 
— Din Gegetul awirchen Kerlet-Fouj und Seiuto-Gibart, 273. 





Btache —Voriutigo Demerkin : Bedeutung 
ler 
eet akan chip wes Vertoarcaptamderts dex Sp 


Hkisr—Die Kiippen eon Palocen, 284, 


Stur—Das Volovec- und Galmas-Gobirgo niidlich von Schmiillnits, 


365, 
Bral=Dig Geguren von Namusnle, Datfild, und Zu 257 

Asch. —Die Kreideformation im nirdlichen Inergehiete und in 

“te der Ungstang yen Bohm.-Leipa, Bihm.-Kmmnits und Krelbite, 





Kevideformation im Gebicte der Umgebupgen yon Chru= 
~ dim und Huttouberg, Neu-Bidechow und Koniggrate, Jiein und 
Hohenelbe, XM. 

Mojeiporica —Unigotungen von Lfelletatt, 207, 
Var-Offce Library, Index to the several articles in Periodient 

Pablicntions received from tho Gth May, to the Sth Juno, 1868, 

Le 
— —- Oth June to tho 25th August, 1868. 


Voothopo Naturalists’ Field-club, Transactions, 1867. 1868, 


F. Oasley —Gealogy of Ltanisinded, 8, 

ion —Geology of the Clun Distzict, 61. 
My Dison— Geology at she Woolhope Valley, 122. 
——. Upper Silarian Foals, 135, 


oologionl Socicty. Proceedings. 1868. Port 1, 
—, —. Index 1848-1860, 1863, 
— Tronsactions, Vol. vi. Parts 6&7. 1868. 


Ti, PERIODICALS PURCHASED FOR THE LIBRARY, 


(anoles des Sciences Nuturelles. Zoologic et Paléontologic. 5° 8 
Vol. viti. Nes. 4&5. 


A. Milne-Fdwarde,—Sur Vexistenco d'un Péiican do grande taille, 
Wane lex Tourbidaes do !'Angleterre, 285, 





= 





10 DONATIONS, 


Annals and Magazino of Natural History. Fourth Serios, Val. il. 
Nes, 7-9. July to September 1868. 


W, King —Mon; of isdatse, & (plato), 

TA Nichols Sioun so taupe eine 

Tet Jones and Fi, Be Halk--Notor “on, Lavwor-Silian Biralved 
Entomostraca from Kildare, 64, 

W. Whitaker —On Subairial Danndetion 

HB. Tristram.—Geological Relations of the Fauna and Flom of 
Palestina, 63 

T, HE, Hushy.—Tho Antal which are most nearly Intermediate 
between Hinia nd Heptiloy 08 

W. B, Corpenter.— lata, 

Na Principles ol IGvalony, reviewed, 12, 

Murchisan's "Silurla,* roviewed, 12h 

Dawson's ‘Acadian Geology,’ reviewed, 168, 

A. Powel —Oborrvations mn the Clussitication off Rlainosermaly 


M- Bchimper—The Oslaniten and Poul Zpwiacl 395 
Journal de Canchyliologie. Vol. viii, Nes, 2-4. 1808, 


Toonhard und Geinita's Neues Jahrbuch fiir Mineralogie, Goologic, 
und Paliontologic. Jahrgang 1868. Hofte 46, 
:—Uutersachungen thor diy Exsgiinge von Wistiches 


mn Schwarzwald, S85. 


D. Fucha.—Berioht ther die yulcanisches Erscheinungen des 


"Jndires 1867, 433 (plate). 
Motooreisen vou Nobdenits und iiber qie 


HL. B, Geinits,—Uober di 
bal Weisenborn unfeen Zwickeu gefundene Eisemmasey, 40 | 


e). 
Die Quateraiicechichten des ockens oder Hockthales wea 
ico, 513 (2 platos). 

L, Wiirtenberger,—Einige Beobachtangen im weissen Jara dea ober 


jc Dananthales, 040, 
a— Di io der Belew 


oconus, ein nenos Genus aus der Fa 
Vesny. Zwviter ba 83, 
J. 0, Deichn—Andeutung tiber dio Untecmebnng dor 
in der Schweiz mit bosondoror Bexichung auf die Kantons St 
Gallen und Apponzel 
A. Kenngott,—Dober,Gyps und Anhydvit ale Binsohluts in Reliefs 













































azische Fauna aus dot Umgobung yon Hef i 
“‘Baiorn, GAL (2 plates) 

F, Zirkel —Uobor die 

Letters; Noticos of Hoo! 


LTInstitut, 1” Section, 36° Année, Nos. 1796-1818. 1865 


que centrale, 181 
ag ds Alpes nridlanales, 190, 
malgantalogiques, 14K 
Cornet ot Eriar—Silex ctvnée de Spteunes, 21% 
Volcuns dos tlos Sandwich, 210. 

Schmidt,—Eruption de Sentoria, 290. 
Laulye—Fowilos dana les nodialey du Line infirivar, 250, 





urbreitung mikroskopischar Nepheting, 
Minorals, Gieology, and Poasila, 


















BOSATIONS, ni 


TInstitul. 1” Section, AU Annés, Nos, 1790~1518 (con tinued). 
Lanbe.—Fauns de St. Cansian, 240, 
Delon, Caste loxiqs oa. 
Bax —Mameai(ance du Oh % WAnvors, 261, 








Desaney.— Constitution de univary 8 
Delanous—Géologh rie, 121, 
Deville: ts Vesure 

Pomel —Mega Cubennit, 333. 

Hie —Crog d’Anvory, 34%, 


~ Section. 33° Année. Nos 347-302, 1869, 


Palmontograyhion, Ratreee zur Naturgeschichto dor Vorwelt, Vel, 
xviii, Lief 1-3, 1868, 


Vou Rhool—Fowile Flom, der Steinkohlon-Pormation Westphalons 
einschllesalich Mheabeny bei Osnabruck, 





Til. GEOLOGICAL AND MISCELLANKOUS BOOKS, 
Names of Donors in Italics, 


Abich, H. Goologische Boobachtungon auf Reiwoa in den Gebingn 
liindern awischon Kar und Araxes, 1967. 


Anow, (Tesearch). Auriforons Drifts in Australasia, 1808, Pre- 
weatert by the Publishers, W. Blackwood & Sone. 


Archireli, A, &, Sindlo comparativo fra i Coralli doi Torroni 
‘Toraziari del Piemonte 0 dell’ Alpi Yonote, 1863, 


Biederwua, W. B.A. Petrofucten aus doe Umgegend von Wintor- 
thor. Heft 3, 1868, 


Braud. Notes on certain Terresteial Motlusca, with Descriptions of 
Now Species, 1568. 


Briart, A., P. Ooruct, ct A. If. de Echaie. Mapport sur les dgcou- 
vortes guologiqies et acchéologiquos faites  Spiennes om 1867, 
186s. 


Capper, B. Ovwervations on the Crust of the Barth, ant the Por= 
mation of Gold-bearing Rocke. 1568, 


Clirke, A. RB. Determination of the Positions of Foaghmain and 
Haverfordwest, longitude stations on the great European are of 
Parallol, Being an Appondix to the Account of the Principal Tri- 
angulation of Great Britain and Ireland, 1807, Presented by the 
Director-General of the Ordnance Survey. 


Cline, G.W. Ou Buddhism, 1868. From J. Burges, Bey. 








12 DONATIONS, 


Croft, J, On Geological Time, and tho Probate Date of the Glathal 
and the Upper Miceene 1368, 


Dawkrés, Sur ls découverte ot Jn mive on expicitation de nonvesux 
givements do chaux phosphatée. 1868, 


Erdwann, A, Exposé des Formations Quaternaires de ln Satde, 
avee un atlas, 1868, 


Firert, A, Station do l'homme de Vago do la picrse A Veitior pri 
do Gendye, 1868, 


Pwht,T., wn F, Kerrer, Goologische Studion fn den Tertinebildun~ 
gon des Wiener Boskens, 1868. 


Griabach, K. Tura von St. Veit bei Wien. 1868. 


Guppy, R, J, Z. On tho Terrestrial Mollasox of Dominica and 
Gronnda; with an account of some new Species fram Trinidal, 
1868. 

Haidinger, W. von, Bin Veracichnise aiimmtlicher naturwissen- 
schaftlicher Abhandlungen aus den Jahren 1500 bis anit 180, 
1865. 


Hatloy, J.J. P Omalive &, Prévis Elémentaire de Géobogie. 1868, 


Koenen, A, von. Wobor dio untor-cligooiine Dertiar-Fauta you 
Aralseo, 1868, 


Tartet, Hy and HL Christy. Rellgule Aquitaniaes being contac 
tong to tho Archnology and Relmontclogy of Pdigord wad 
adjoining provinces of Southern France. Parts VE and 
August and feptember 1868, Pp. 53-04, Plates A, XEN& 
XX, DB. XLA-NIV, C. LVI. Frum the Eiseeutore of the tate 

ty, Hag. 
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Decrwmime 23, 1868, 


Tho ae J.P, Blake, M-A., Gonvillo and Caius College, Cam 
pak Esq. SE ee a 

Peoning, e if Ei 

Innd, 25 Jormyn Strest, W., ware clected Fellows, many 6 oe 


‘The following communications were read ;— 


1, On the so-called * Eonooxat.” Rock. By Prof. W. Kixa and 
Dr, T. H. Rowxer. 


(Communicated by Sir 1, Murchison, Bart, K.CB, PRS, V.P.G8.) 
[Abstract] 
‘Trs authors noticed that, sinco the reading of their former commu~ 


| by Hochstetter, Giimbel, Cu , Dawson, and 
ae cog henyeey rye promt rt th “ia 
more fully, intimating that the English and Canadian observers 


‘no means mastored all the difficulties of tho subject, nor 
one brought forward by them, rege) 
King and Rowney, objecting to the spooimen 
they re the photograph, and which was 
that it is nothing moro 
carbonate of lime, with entangled 
, between two ey of the sandy limestone. They also 
their belief that the term “ Eozoonal” is applicable to any 
ce ope thoy describe, inasmuch as, it was contended, the 
© Quart. Journ, Geol. Soe. vol. xxiil. ils 11 412, 
VOL. XXV-—PARE J. x 
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It was, however, 
indefinit wth, 
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‘no attempt has been ae yet mado to 


Beet tare deeds 


were | 
of the science. 
of theso is Mr. 





provinces 
followi teers to bo the aequanee in 
clroonastaace of the 


‘ture, but, from their 
val of 400 miles, as well as in the 


metamorphosed into purple slutes of subicieab Coneiteeig a 

use of for water-cisterns, &o.; generally they form a mass of soft | 
no cetera aa aap yee con tot hi 
split up into emall angular spicula 

easily shivered into these small 





a 


Si 
hu. Of the former 1 have ool- 


— 
Some doubtful fish-scales, 
An Orthocoratite, 

‘Two Cirri? 

A 


A doubtful conchifer. 

‘Tho abovo, lke most of the 
fossils of the series, 
are excessively badly pre- 
Inkowan (sillagei =>] + served. 
element edatend Of vegetable remains I have 
Posile it chers 2, notiood the following — 
A Lepidodendron, with small 


possibly leaves of the sume. 
ryan ther fo 

A two other forms 
. hot sufficiently well marked for 


3 forming 
foundation rock in the valley 
of the Kweikiang or Cassia 


———— 















Tungting Pre. Line 
1 Quartsites, 2. Bo shales and schists, = 

Ae erent fy the sinking Titorite wit . tas of coors 

* "twining small boulders, 7 

At the Lu-shan tho subsequent origin of the igneous rocks 

well displayed in tho conversion of a portion of the c 







ing, as above stated, conformably over the i 
great muss of limestone, containing noar itt base, in 


and iron, ‘Thronghout the valley of the Yangtae, from the ‘Tait i 
‘Kiangeu westwarts to the province of Hupeh, 1 have traced aa am 
bed, No. 4, of the series. This bed where exposed is rendered very 
conspicuons from projecting nodules of black chert jatting ont At 
boyond the water-worn and often honeycombed limestone matrex 
in fact one of the chief features of the series in the provinces: 
Kwangtung and Kwungsi is the extraordinary extent to 

solvent power of water has acted on the rock. In the valley of the 


=| 








Other similar masses occur along the Si-kiang, near the town of 
Yueshing in the “Cock’s-comb” rock, on the Tung-kiang in the 
cast in the “ White-facod ” rocks and the “ White~ 
horses,” and on the Peh-kiang at the “ Five Horse-heads,” as well 


has 

sharp are left of what was originally a brond continuous 
pe rock. Presi eagle lee peaticn ex the siver bank T 
counted 192 separate peaks; the highest wax, I judge, 1200 fest 
0 ld id not represent the original depth of 

Tn the central provinces, though by no means #0 conspicuous, th 

ae ‘an these ect sarked the strike, aa 3 
“goner approaches closely to an cast and west dircstion, the 
ta tien lipeialog Uatbters pled foc maby miles, ‘The 
fumbers 1, 3, und 4, containing the harder and more siliceous rocks, 


~® Journal of N.C. BR, Roynl Asiatic Society, Now Series, vol, iv. p. 2, 
+ p73. 
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but in gouural, throughout tho east and north-east of Kwangtung 
and the greater portion of Fuhicien, igncous and metamorphic rocks 


form the most ical fonture of the country. The 
Fig. .—Part Section of Si Tungting-shan, 
(Seale 4 mite Linch.) 





5 8 aos 8 


1 
L. Grits and Shales, No 4 ‘Shales, probably No. 0. 
2 Lene with Cher-natules No. 3 jeer ay bine 


eatkicae cgpeialy, give a foriding apect tothe weenary where 
they coeur, Nea 
tus from tho excess of alkaline materials of the felapar, they aro 


in the surrounding matrix, In plaoes exposed 


resulta of glacial action, corresponding with the boulder drift of more 
northern latitudes*. In muny localities this decomposed rock, annu- 
ally waehod by the rains, assumes a most barren axpect gving a 
1 provinces 

as veun from tho ec, channels worn by the mountain-Lorrents, 
abont, giving the whole 


Mehano the mbolo cost seaward presats a mans of white sandy hills 
glaring in a subtropical san, and oaly 
ae Doulders which lie around. 
however, is not the only plutonic rock to be met with. 
In and Fubkien large masses of porphyry of many vari- 
oties are, ; trachytes containing « large portion af free silica are 
Pesries Senden’, 2+ nso large manses of greenstone. In Fuhkien 
, quantities apparently felspar aro found, of n fino grain 
sh colour, which form admirable building-stones. In 
Kiangso and the Yungtse provinces granites and trachytes seem to 
form tho characteristic igneous rocks, 
+ Soo Anstal's*Elomentary Course of Geology,’ 2nd Bait. p. 42. 


= 


a Sted 
Sea eer have 
‘Phe general corm of the whole soems to be D 





nstoriak, . 
cured from modicinc-shops and stated to be from Y 
extreme 8.W. of China. 
eee _iornt i 
cure & specimen of theee, os they are 


“inp aaa i toy if not a 


fae quake casts, probably 
simian; probably A, dapat @ans). 


Sse sree 


TRigctonalia, hwo’ more spooked, 
Waynehonelia (R. pleureddn 
Revvrotule hestta’ 


Remains of Encrinites. 

Aa T have no means of comparison with actual 
are merely put forward by fered ie eae fon 
eae eller apl 
results of a considerable 36 spent the a 

Returning, however, to tho rocks thomselvos, I havo 
No. 5 the “ Coal and Iron Shales.” Containing, as 
in Kinngeu, enormous deposits of the metal, and 1 
situated for working, they bid fir to become of | 
importance so soon os the absurd pristine Cine Gor 


ment permit of their being T quote the ‘from 6 
Report on the eaktig aie ty manta rea = of Mr. 

Her M: ‘s Consul at Chinkiang, who has made 

to Totus te provincial authorities to allow the wine wos 
this district to be opened up. 


At Lungtih-chen, within the district, this serio ansociated ith 
Nos. 3 and 6 occurs; the dip here is towards the 8.E, at an apis 





| 
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in the lang and in adjacent localities, a good deal of excel- 
Tent iron oro, in the shapo of hamatite, occurs. Proceoding in a 8.W. 


brought to the surfaco by a synclinal in the valley to the north of 
the Hwa-shan; the older rocks then r, forming in tho 
mountain an anticlinal, and again dipping to the south form anothor 
valley filled for the most part with the later formations, but with 
the harder rocks still aj ‘ing wt intervals in low detached ranges, 
Ire fia boattt of thisivallay the serie 4 und S again oogmr, tha eral 
eee note © ie aide of a carom valley EV ot Ea 

i-miau, beyond which, in a rogular descending series, the lower 
beds again occur, running out in a long spur into the plain at the 
south (see section, p. 124), 

“ ‘Lave not noticed other outerops of the coal-beda to 
the east of this line, I hare no doubt of their occurrence, as the chert= 
limestone is to be fonnd in several localities app: i 
‘a few miles of Chinklang. Near Chinkiang iteolf, at « place 
Lni-shon, five miles distant, and also at anothor spot near 
Kaoteth-chén, some fourteen miles away, this limestone seems to 
‘occur ; tho snceeoding shales aro forriferous, At Lni-shan, in some 
detached hills, 1 tly belonging to this portion of tho sories, I 
collected some fine specimens of hamatite; the beds cross the hill 


foot 
surface waa covered with particles of the ore. Simple ing i 
‘all_that is to obtain the metol, Claes by, within 
bout 10 feet, tho band of cborty limestone, about, 200" fect in 


thickness, 
‘This hill is about 200 foot in height, and within a milo of a navi- 
gible canal leading to tho river Yangtee ; some specimens of the ore 
were highly magnetic. Though T did not succeed in finding at 
this locality the pal beat spoken of sbove, I have little doubt of ite 
existence, ‘The other locality is within two miles of n tilo- and 
2 Arg called Packiang-yau, itself about three miles from 
ion, a vil situated on the main road to Nanking, with 
‘which, as well ax Chinkiang, it hus likewise water communication, 
‘Hore also tho ore is accompanied by limestone; but, owing to tho 
intrasion of a roe oes Beg wreapld en fies Bec 
jomd, the former into magnetic ore, the latter into white 
marble, much used by the natives for the manufacture of 


\e8 noticed beds of iron ore at the foot of the Chung-shan, 
‘within three miles of the Taiping gate of Nanking; they wore visible 
‘here at the hend of ey which cut into the rocks under- 
Tying tho Chung-shan sories, My i collected here, how- 
ftarees bye vicars equal to ths thorn, but, owing to their posi~ 
tion, a section could not be obtained of the beds.” 
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ee ea eocenatinn of thows, sk aichane. This 
contains in the district at lost one coul-seam, which is worked 
eae cnas ox miles Satan it from the river ; the 
coal is slightly bituminous, but soft and friable, and does not appear 
3 the seam is said to be about 3 feet thick, and 
Ee camer & a sligh: suze. ‘The coal rests on a bed of 
élay contnining the remains of roots, and is cappod with a 
shale in which occur itifully remains of Sigillarie (appa 
‘S.reniformis), as well as loaves resembling in their striw 
of. The series seems to be overlain at no great 
‘the succending formations; but a hasty visit some four 
did not give mo timo to noto the sequence eatiafact r 
tho same district, but more to the east, a 
to 5 the district is surrounded by tho 


the lower Tungting beds are succooded by 
newer rocks, which, us occurring i= 
‘oulaile he borth-east angle of tke ci . 
Spa aer prego Following, 
adopted in tho nomonclataro of the lowor beds, they may bo 


= 
Be 
' 


EiELT Rei 
om 
aunt 





1 de not know the lateral extension of the series, which uxsumes 
some importance in this district ; it seems to extend to some distance 
to the south and west of Nanking, and Angee 


‘of the river Yangtse, where, howover, as yet, T have had no oppor- 
aty of | i ined with the rock » Tam di 

ee a epee tao mpremsnten of a ere sa 
bods of North China, at least until investigution hos proved. 


their dissimilarity, South of Nunking, in  rango of detached hills 

Dotweeen that city and Talping-fu, rising to eome 1000 feet over the 

of quartzose and lomerate 

oes is remarkable from containing fragments 

‘Tungting limestones, ns well ax pebbles of quartz rock, which 
ean only bo reforred to that formation: this C am dispossd 

to look upon us the summit of the series; but as 1 have 


‘met with a similar formation in other localities, this is of the 
Te inparcne n i parpoee 2 
mn bods of the Chung-shan sorics offer fow poculiaritios. 


Tie unconformably over the cdges of the Tungting rocks, a» 
readily 







wiles system of fine-grained dark red eanidstones 
attuin a considorable thickness, The series within the 
iate district of Nanking (fig. 5) ranges from the neighbourhood 





|, casterly and 


has pep ache geetr dace 

in parts to hare 

mina I searched for some time for the o of the 
but, owing to tho mannor in which tho strata died out 
older rocks, it was not visible, Tho mines havo boon 
‘some years, although partially worked during the sioge of 
Water and foul air have accumulated in the so 08 
descent impossible, while most of the old inhal have lo 
lives during the rebellion, or been ‘over the 
‘these circumstances, T have been unable to obtaii 

the value of this coal-fleld, or of how many workable 

‘Of the seam worked by the Chinese I Jearn but ti 
aid it was 3 fect thick, somo8; but nono of the actual min 
‘be found, they having all left the country. I was able to o 
fow specimens of the coal, which was of a bituminous sligh 
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ot ir agemoed, making allowance years! exposure, to 
rab fate tanec and 


Roe oe i colvanteed dala ae and 
‘tho remains of a few ill- -preserved stems, the character of which was 


TWieh tho exteption of some Annelid-burrows and tracks in No. 2 
2 oye aaa stems in No. 4, Lda gee ded 
of 


pebicnsl to the Mee partion <P the Carton 
| nthe north of Chin a wna sere of tds ses to oat 
(Choogh ‘am not speaking from personal exporience, nor do 
May euthorto id mn much by Yh docriptions) both anthrast 
and bituminous apparently in the same district, the 
anthracite probably Haitecncine the conl-bed in the Tung-ting 
the bituminous the Chung-shan coal, Remnins of Cycads 
have been found in theso northern deposits, of the fossils from which 
Paro David, at Peking, hs mado a large collection ; and from thie this 
American its who examined Mr, Pumpelly's specimens h 
concluded that thn Chineso conl-ficlds aro of Trinssic ago. 





undoubtedly primmyval £ 
CAS aed day flourish in the adjoining pe ‘of Japan. 

In ineo of Chebkiang, in tho prefecture of Ningpo, the 
| lower of the Tung-ting series is largely developed, quartsites 
| ‘metamorphosed and associuted with granites and porphyrics 

‘tho prevailing rocks ; agntos and fluor spar are found in 
considerable quantitios 5 while iron, in the thape of magnetic ore of 
pve is in many places worked to a it extent, 

the aeaepe sand from the mountain-torrents, 

| ee this prefecture, the coast chain of the 

S-emtegeell bo said to ond ; and in them, associutod with 

granite, occur portions of these grits, similar in many respects in 

te the sane rocks in Hong Kong. Following the series 

ied hong feqnence cannot bp so readily seen as in the cen~ 

fee pass over the Tung-ting grits, andin the 

of” Risghwa and Hangchow to mect with limestone, 

, along the valley of the Tsicntang, the principal river of the 

| province, is snid to bo aesocinted with beds of coul. In the prefoc- 

pe near the town of Twzeki, at Ningkong-kin, in the 
herve 





"and at many othor places there occurs, overlyiwg, 
YOu. Xx¥.—Paar 1 1 
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Ssoaldeshle quanition being dependent on thet provinoe for their 

seh at the pie the jealous conduct of the government. Conl 
tthe BYE math cies Sema 70 t0 100 coppae ooh per eal 

(ay 89, to 7s an por ton) i sold at Nanking ot 750 oxsk por picul, or 

vor Sts, por ton; the difference in prico is partly owing to the, 
ime 600 sles, but principally to the heavy 
the local mandarins. 

Ee Ee ala Arcs clip ooig 





‘where the eoal-beds come down to the sea-const. 
gtbere the “eierdret ict eae 
‘next sorite in asconding order with which T am acquainted lying 
Bric thine puvacaly igging’eF mall’ angles'and 
seldom rising to any height over Si paral te the Nanking din- 


postions of th 0 elicoous grita of the ‘T's soriog, At Nanking 
series is well shown in the Tea, ‘Teingliang hills, the 
Tatter displaying the lowest beds, the other the summit. From 


‘and west, ing at vorious spots in Kiangwn, Anhwei, 
Kinngsi, and Hapeh, At Tatang on the Yangtso, at the foot Sot 
Wild-Boar Hills, come down to the aot forming a series of 

ow, in Hupoh, the uppar gravels aro ex- 

t, Funning almost under the walls 

16, again, they appear in o manner 
occurrence at Nanking, associated with 
eee anda few vegetable stems, which 
cof the formation in tho province of Hupch, where 
it has n vory considerable latoral extension. With the exception of 
these fow imperfect stems, I have met with no fossila in the forma 
tion, which may be of Inte Secondary, or even of Tertiary date, 
ras it oy elitr ochre sense glee 3 In Kwang- 
again, in the delta of the Canton river, red sandstones reappear, 

Jow hills in the valleys of the older mountain-ranges ; they 





are smucceeiled by considerable deposits of clay. 
‘which play un important purt in the geology of central Chins. 
12 








its 
45 mode of occurrence eee 


locality. Some of the Chinese state that they come ft 

In China the superficial doposits may be divided ints 
cen the mdr lava Spot of he grea a 
of the Hwangho and Yongtse, whose united st 
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0 older divide themselves natu- 
to three Ae Be 

3 mily rea into Anhwei 
Pema care vat |, tho soft cal~ 





hard w form 
Little affected by the action of water as to form tails of quasi- 
boulders out at several points into the river, and very 


to tia is 
‘second class forms a series of bright reddish, yellow, and groy 
lays, and is probably only n local variation of tho former, as it 
yarics much in appearance in different localitics, forming a neries of 
Brick and pottery clays, and probably comprehending the fumous 
days ‘af Kiangal; it occurs in portions of Kiangsu, in 
j, Rianysi, and Hapoh, bosides atrotching, as there ia evory 
reason to boliove, to tho oxtrome south and west of China. 

Both these clays are distinguished by the almost complete abscnce 
ef limo in their composition, and both are to a considerable degree 
yy ag J can ut present form no iden of their thickness; but 

¥ .¢ in parts very considerable denudation. In the 
fs * sud ‘channels sce in the older Timestoue rocks by the 
‘section of water dnring previous and up to a height of some 
MRraa est thors the ising, tontsce of a tight red clay of appa- 
ae ition constantly occur, though I have not been 

iioieaye themselves for uny considerable height; un- 

less towards the bottom, theso clays are unstratified, ‘To this for= 
disposed at present to rofor tho fossil bones and teoth 
of above, In South India the laterite has, I believe, boen 
d to the Pliocene age, which would seem to harmo- 
ith the mammalian fossils found in apparently similar deposits 
fx lower Kinngsu, and notably in the neighbourhood of Chinkiang 
{Manking, these older beds arc sncceeded, apparently unconfar= 
bly, by 8 mass of eminontly calrarcons clays of a palo yellowish 

be ‘colour and oxtremely frintle texture, so readily affeced, 












jjoct, however, is 
portance to be taken up at the tail-end of 
. Count D'Eseayrac de Lanturo, in the * Proc 





treated 0 
of the changes of the Yellow River; while the Rev. J. 
the second volume of the ‘Transactions of the North Chi 
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‘of the Royal Asiatic Socioty,’ has published a memoir on those of 
ioslpae ‘Much information, however, atill romains to be 
‘Wherever the ity offered, I buve made careful search for 
relics of glacial in south of China, but hitherto without 


success, In fact, the goncral appearance of tho country forbids the 
hope of any such discovery, one of the most prominent features in 
the landscape, us mentioned above, being the needlo-like and fun= 
‘tastic forms of thoso portions of the limestone rocks in the northern 
Provinces which hare esoapod the solvent power of water, Of the 
of a3 Timostones in the central and eastorn provinces 

sane may be raid thoy are everywhere piereed hy holes pro 


Said are cbort nodules oocar, these ae ep out far 
i skilled in 

rockeries of fantastic shapes ; Peete tae esha Rotana ree 
they find not only the materials but tho pattern ready to hand. 
Almost equally characteristic of tho action of water ia tho denuda- 
the grits. ‘The mountain-sides aro scored by abeg 
vith sharp intervening rests and present nono of the round 
forms peculiar fal action, Except closo to the flanks of the 
mountains, as zt Kiukiang, I havo nover met with boulders ; while 
the parallel strie which aro so conspicuous in the ioo-worn rocks of 
Europe seem to be catiroly absent, Whether in the higher moun- 

of tho south and west romains of anciont glaciers are to 
am not in a oe to state; in none visited by my~ 
did oer ‘trices of A om Saws “ 

Revertin » to ussed in the foregoing pages, 
the following general conclusions may be arrived at. 

First and mest important sooms to be tho onormous development, 
beth laterally and vertically, of the representatives in China of the 
mub-Carbouiferuus rocks of Europe. 

Secondly, the enormous extent to which they had been altered, 
contorted, and npheared, with the accompanying intrusion of re~ 
peated outbursts of iguoons rocks, after the close of this period, 
‘and antecedent to the deposition of the newer conl-beds, classed, at 
the latest, ns Triassic, und which upheaval must have left the main 

thy country almost in its prevent state, me 

‘And, , the comparatively emall importance, south of the 

the reel of Socondary or Tertiary age, With the ex- 
ot ial submergence during the deposition of the Pliocene 


i 
Ph 





ieee Kw hy the fantastic shapes of those ie wiih, pT0- 
bably owing to a differonco in their chemical composition, indueod 





tioned the discovery in the laterite of India of a portion | 
fearar of tice) remacaly-sleccior ake 


Jaxvanr 19, 1508, 


William Groome, Usq., B.A., of St. John's Col 
was elected a Fellow ; and Dr. J. F. Brandt, of St. P 
A.E, Nordenskiold, of Stockholm, and Prof, P. Zirkel, 
Aleotod Foreign Correspondents of the Society. 


‘The following communications were road ;— 


1. On Hyvexovarzpoy, By T, H, Hoxuer, FBS, Pres. 


A trrrnx more than ton yours ago, namely, on the 1th: 
Lhe pape eed ae 
before this Society. It was followed at 
the Stayonolopis Hobertsonii,” an animal so Pin 
in his ‘ Poissons fossils da Vieux Gris Rouge’ from some 
sions of its dermal covering which had been discovered in 
sondstones, In the Intter paper, and in notes added to 
before their ication in the middle of the 

that was a reptile closely ullied to the 
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distinct from known form of that age, was for 
the time asserted, and, it I may say, demonstrated, the 
rumaains placed in my hands enabling me to put the fact beyond doubt, 
Ast the same time L mentioned the existence in the same beds of 
a Saurian reptile about 6 feet long, remarkable for the fattened or 
slightly concave articular surfaces of the contra of ite vortebre, and 
for its eee oes system and fore and bind limbs, but 


arical palatal teeth.” ects sea a Hyperodapedon 
eee te caso ome the Ber, ie eee 


the rescenblance of Staganolepis to ic Oracoditic, 
lead one to require the strongest stratigraphical proaf before admit- 
fing the Paleoroie ge of ths bods in which it cours” 
R, I, Murchison ndmitted that hia belief in the Dovonian ago 
Bigin sandstones was “somewhat shaken” by the dissovery 
‘and aflinitics of these reptilian remains, 
which have clapsod sino the papers to. which 1 
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‘bo of Mosozoie date, the other half adduced no loss 
te in favour of their Palmozoie age, And it is 
circumstance thut in this Geological Siege of Troy, Priam 
iar gad the battle of the Greeks, and Nestor that of the 
R. Murchison, whose general goological views would 

incline him to assign a later date to theew Klgin rep~ 
boen the sturdiest champion of their Devonian age; 
while Sir Lyell, who ought to ryjoice if they could be made 
out Palwozoie, has ax strongly fought for their belonging to the Trias. 
Without moaning to compare myself to Achilles, I may say that 
“under these circumstances” 1 thought it best to retire to my tents 
anil take no part in the fray until my Pusey —-* should 
ye more it weapons. Ani as my exeollont friend Dr. Gor- 
fied me from time to time with new specimens, I lived in 

‘one day or othor I should be able to make an offective 


fo such opportunity preswuted itself, however, until the year 
1867, i peastecot tepariaat fucta came to light in singular 
eoineidencs, and, as 1 conceive, rendered the proper disewaion. of 
‘the question and the drawing of satisfactory conclusions somewhat 


ony as that the original specimen of Hyperodupedon is in 
iced peed) the substance ‘tt the bones ana tooth being ex- 


Hit 
A 





E 


Accayed. It is. novertheless suffciently clear 
roof af tha mouth ix provided with several parallel rows af 

the edge of the rumus of tho lower jaw is also beset with 
close-set or oven confluent tecth, and that the Toandityalor 











‘mals of one and the same genus, if not species. 
Lat once communicated these interest 
Murchison, who refors to them in the fe terms =— 
“To such fossil evidence as this the field geologist 
‘and instead, therefore, of any longer connecting these 
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sandstones of Elgin and Row with tho Old Red Sandstones beneath 
them, I opt the view established by auch fst eidenon, 
en Werlying sandstones and limestones are of 


donts and aoa iho peclrinoret of isd 
arises not a bale hos. sudden, enormous extension of the fist 
tributional area of }, but still more from the cirenm- 


ance ting Deepnsdotts bard boos found in tho neve Toten Fonts 
and, thus, that wo get « stop nearcr to the determination of the age 
ene ee Poste, Reseations of Gouthera Aftos, Cia 
‘Trinasie or Permian age of which was already highly probable. 
‘The last fact which needs to be mentioned in this history of the 

pirrie iaperiance of the genus Hyperodapaton ia the 
highly interesting important collateral evidence os to its age 
obtained ty Mr. Whitaker, who will prosonly give you un aeoount 
of She jrodin postion in the Teas of Devonshire ia which a 
men af the jaw of Hyperodapeion, which he brought to me a fow 
weeks ago, was obtained. 


T now proceed to describe the most important remains of Hypero~ 
dapedon which have come into my hands; and 1 yrs 


craig slightly disturbed from thelr normal position hore and 
there, ‘Cho bodies of all those vertebrw havo about the same longth, 
vit. 0-9 in. or 0:05 in. They are so much constricted in the middlo 
as to be almost hourglass-shuped, and their terminal articular sur- 

are slightly concave. In most of the vertebrw the neural 


and exhibits a broad a not very high oman the ane of which 
4a somowhat narrower than the base. This passes into the arch of 
tho yertebra, which exhibits well-developed articular processes. 
‘The spe aad of the vertebra, from the lower edge of the posterior 
to the summit of th that of the 





to be, 
wards the dorsal aspect; in the rost of its 
that direction, 


vertebre. 

Casares Mie ie of not 

It is about 5 inchos ‘only, but 
tively slender smout, the 
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‘curves upwards, 20.23 to Ioave a deop notch betweon itsolf 


maxille curves 
and the downwarily curred, beak-like anterior termination of the 
to be formed altogether by the prumaxillim, 


cesses, and those of the premaxille which projected between 


over the mandibular symphysis, ended in , OF nob, cannot ws 
determined, os the extremities of the il 
broken away, and the mandibular od only seus 


elines outwanda, so that, even m: allowance for 

aieniiaeecra Seay toe 
orbit to the other is neorly double that between the dentary marjins 
‘of-opposite sides. ‘This conformation of the upper jaw also obtains, 
thengh to a less extent, in Uromastix. 


‘The orbit Merk j but its form cannot be accurately determined, 
vere gale of the roof of the skull being abeent. ‘There is 6 
cast of aygumntic arch, formed in part by 
Selnpion bred the jugal, and in part by a forward ex 

of the a9 in Uromastiw, tions of a 





of 
remains of a slender left cornu of the hyoidean apparntus lies 
parallel with the left ramus of the mandible, pear ese of 
the ekull, No romaina of any intratomporal zygomatie arch, such 
sais found in Chelonia, Crocodilia, and Aver, aro visible; but the 
existence of such a structure is very probable from the analogy of 


a REELIG te ed platen of. ona, act lon ‘than 34 inches 
in With concavo-convex surfaces and a curved free edge, 
‘which lic near the anterior end of block No, 1, most likely represent 
the cornsoids. A large improssion of about the same length, which 
must have been formed by m bone which was thin at both odgea, 
‘thin and at one end, and thick, with an excavated terminal 
surface, at the other, lies near one of the corasoids; and I take it to 
have been made by a scapula, What I suppose to be a cast af the 
corresponding bono of tho other side lios upon blook No.2; and there 
‘fare sundry scattered imperfect impressions of limb-bones, indicating 
fore leg of no great size. ‘The right pubis and ischium have left 
‘very. ons of their dorsal surfices at the hinder end of 
block No, 1. In general form theso bones resomble the 
ing bones in existing lizards; and the pubis has a great mabia 
process, as in the latter, But the pubis and ischinm of the same 
‘side seem to have united on the inner as well ox on the outer side of 
the obturator fornmon, which appears to have been proportionally 
much smaller than in oxisting Lacertilia, 





it 
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is 
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and 


‘The palato-maxillary plate on the inner side of the 
three (or perhaps four) longitudinal series of conioal the: 
of which are about 0-1 in, in diamoter at the base, The 
edge of the paluto-maxillary is abruptly truncated, smooth, 
and slightly concave backwards. —¥ 

It is upon this part of the organization of Hy , 
Dr, Lloyd’s specimens throw such important light, One of them, which 
in smaller and more perfect than the other (fig. 2, 4, #0, B, B), € s 
nearly the whole of the charactoristionlly convex 0 
and excavated and outwardly inclined outer faco, of the 


lary of, Byperedapadon. Tta posteri jin is smooth 

below, exhibiting the natural termination of this part of the bane. 
‘The inner surface ig also quite smooth, and could not have 
saturully with any other bone, The anterior ond of the 

broken off tranaversely ; but probably very little of it is Iowt. Am it 
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‘it measures 1°5 in, in. and the palatine surface has a width 
Oea5 in fs front ae O08 tlie,” Te nson of the bon i 
trihedral, tho outer face of 


-edige is thin and broken ; 


is, 
of, 


fit 
i 
i 
Ht 
il 
iE 
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wide 
: nda i 
high they inlade ends bry in a sharply it narow 
achylosed with tho edge of the outer wall of tho valley. ‘Tho 





€ wall of the valley presents two parallel series of tecth 
tho middle, and one on the extreme inner edge. Traces of 
or fifteen tooth can be discovered in each serios. Thoso of 
perios aro, oll but the very hindmost, worn down to the 
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With to the aftinitios af 1; there can be no 
aie 'y cry ly Gated 1 poet ogee 
eeahlstea by upon a Epon from i ‘Tring of 
a” a Eagunnaic own no trace of teeth in 
either upper or under jaw, and seems to differ from Hyperodapedon 
sintconther Teienie crass Plosctes ‘There is a certuin 
wus, Phrcodus, in the dentigerous roof of 


i 


EAE 8 very roramcksble cireastanoe that it is nearly allod 
to an anomolous lizard, Sphenodon (Hatteria), which still lives in 
ian Profesor Owen fit dirwie atintion to woe sti- 





of Rhynchocephalus 
sino, however, the New-Zei 
FRG, the subject fens exelent memoir now published in the 

Mrenasetions, in which the ‘many anatomionl peen= 
ected GE th hegler sarian were fst laleated) and en periog 
this memoir, I was at once struck with the resemblance in the 
arrangement und wear of the teeth, as described by Dr. Giinther 
}, to that which I had become sequainted with in the 


had the opportunity, by Dr, Ginthor’s kindness, of 
‘ostrological and other preparations, and T havo satis 
is Ss ot evi to Hypercdapedon of 
eras oxi 
Leche have ees vertebrav 
Clee neat far loss fish-like than those of 
‘one, be it noted); both have beak-like premaxillm, not 
together; both have thoinferior zygoma completo; bath 
formed lower jaws In enh, « singe row of tet in 
ites between two rows of teeth fixed to a plate 
‘s fumed iy a union of the maxilla with the palatine bono— 
hich is quite anomalous among Lacertians ; and, finally, 
insees weur down to the hone of the jaw by the effect 
nittrition. 


calms sia tho notivo of the Gens fow genera} 
shich arise out of the facts just detailed. 

respect to the habits of life of Hyperodapedon, 1 see no 

ll Neaeeg doubt that it may have been & pardy terrestrial animal— 

fe scohche hard matter, from the structure of a Lacortian, 

beter it enti terrestrial or largely aquatic. Consider, 

how nosrly tho aquatic und terrestrial Parani resemble 

| ee and how slight is the difference between that nym 

of Amblyrhynchus i 
you. 


nt 


F 
i 


ae 


in the Galapagos Islands which ee) te 
Exr.—ranr 1. 
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the Dovonian Epoch ? 
In discussing the question of the age of th Elgin sandstones in 
years gone by, reflections of this nature led me always to admit the 
Pasialitg that theee problemen! beds might bo of Devonian ng 
is Telerpeton, though clearly 
inot from them, and 
at than the Profero= 

smuria havo (which yot are Paleozoic and not Mesozoic), or than 
nts of the Coal (0. g. Anthracoeavurwa) have 








Even now that Hyperodapedon is distinctly determined to be a 

‘Triaasie genus, the possibility that it may hereafter be discovered in 

, Carboniferons, or even older rocks, remains an open ques- 

tion in my mind. Considerations of this kind should have their just 

it when we attempt to form a ju wt respecting the reptili 

ferous strata of the Karoo in South Africa, and of Maledi and elso~ 
where in India. 

In India, Myperodapedon occurs associated with Labyriathodonts, 
with Thecodont reptiles (some of which have Crocodilian characters), 
ani with Dicynodonts. 

In South Africo, Hyperodapedon has not yot been discovered ; but 
thodont and it Reptilia (some of them Crocodiliform) 
have been found, and, ussociated with them, abundant Dieynodonts. 

In England and Scotland, Hyperodapedon is found with Lubyrin- 
thodonts and aon iin oy — etme sec te 

‘as Staugonolepis, but no Dicynodon has been found. 
4 Wilrtomberg, abyyrinthodania und Thecodont Reptilia, some 
of them, like Belodon, eminently Crocodilian, are associated together, 
‘with Dinosauria; but noither Hyperodapedon nor Diey- 
nodon have yet beon discovered. 

All these four fund are connected by reptilian genera, which are 

ively common to two af them ; thus tho British and the Indian 

lon ; tho Indian and the African, by Dieynodon; the 

and the German by Zabyrinthodon (which according to Von 

Meyer occurs in Germany). The Eabyrinthodonts and Crocodiliform 
tre common to nll four. 

‘As tho age of the beds in question is determined stratigraphioally 
in Britain and in Germany to be Triassic, it may seem over~ 
ment to hesitate in declaring the African and Indian formations to 

to the samo period ; but [confess that the arguments IT have 

mentioned lead me greatly to prefor some more gencral torm, which 

‘should indicate a wider chronological range for the duration of the 

terrestrial fauna in question. ‘Tho term Poikilitic, originally wed. 
u2 


: 


pHa boeing = 
ofthe ik 


‘It does not appear to me that renee 
tween the fauna of a given Jand and that of a 
‘Tho land faunw of Hnitain and of Japan are 
their marine faunw are in many ways 
shells are collected on the ‘Mosarabijue heel wd) 
islands of the Pacific ; whilo the fauna of the Inds 


time; and an essentially identi and land-fauna may 
Le pyteit with soveral successive marine faung, y 
resent our knowledge of the taresteial fant 


sea-reckoning for land ti 
sooner or Inter, tho inhabitants of the Iand will 
history of their own,—mixed up with that of the sea, inde 
independent of it, in some such relation us the histories z 
and that of France, 
If tho terrestrial fwunw which FE thus propose ted term | 
were, in the historical sense of the word, contemp 
appear to be highly probable that, at alr epee Cl 
day, animals wore distributed in distinet 
It cannot well be a matter of accident that, with wach 
gener Facies, there is such diversity in detail between th 
have mentioned. And itis very interostit n 
at the present day, the Poikilitie fauna of india had 
indopendont relations, on tho one band, with that of 
on the other with that of South Africa. 
But Tam disposed to think that there ix a closer 
that of mere analogy botween the geographical 
restrinl animals in the Trinasic epoch and that which 
present dny. 
In the ‘tarsoed) enndettnen of the Connecticut valley, in North 
America, noither bonos nor tooth h: been discovered ; but the 


probably both, existed in the Poikilitie period. 
like creatures, such ax the Brontozoum, wore Ee 
* wero associated with true reptiles, some of which, very p 
ly, resnmbled the Hyperodapeclon und Rhynchosawrns _— 


Beee 
With thexo fuctn beforo one’s mind, how striking do the rs 
ofthe exiting fauna of New Zoaland appear! | Itx ono u 
reptile in Sphenodon, s0 extraordinarily similar to Hi ¥ 


pean a 
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its most characteristic birds are the giant Dinornithide, some of 
which were competent to stride with the Bronfozomm iteolf. 

What if this it New Zealand fauna, so remarkable and »o 
isolated from all other fhunie, should be a remnant, as it were, of 
the life of the Poikilitie period which hax lingered on isolated, and 
therefore undisturbed, down to the prosent day ? 

Lam quite aware that host of dificultios may’ be opposed to this 

5 but these all seem to me to be rather of the nature of 
earns whieh ‘cannot be answered for want of information, than 
0f objections formidable in thomsclves. For example, ‘mummala 
existed in the Poikilitic cpoch, Why did nono of these inhabit the 
New-Zealand arca und survive to the present day? Aguin, how 
gomes it that the solitary amphibian of New Zealand is a Frog 
allied to those of South America, and not a Labyrinthodont? 
And are the freshwater fishes alo allied to, and, in one case, 
identical with those of South Am 
resembling Trinssic Gancids ? 

T cannot give a direct answer to these questions, but I can show 
that analogous difficulties exist in cases where there can be no sort 
‘of doubt as to the origin of e fiuna. Thus there can be nodoubt that 
the fans of Treland ix derived from the same source ax that of 
Europe; but just as New Zosland is devoid of tho class Mammalia, 
# is, or was, Ireland devoid of the class Reptilia; again, there is 
no indigenous British Gunoid or Silurvid freshwater fish, though 
both ocourin the rivers of Central aad astern Europe. 

it not be possible that causos similar to thoso which have shut 
ole groups of Vertebrata of the European fauna of the pro- 
the Hiritish region, operated upon New Zealand in 
period and caused its faunn to represent only # fraction 
Reiatstasbernetoa? Or may it not be possible that causes 
such os those which determined the extinction of the indigenous 
horse, Macrauchenia, Toxoron, Hyptorion, &o, of South Armerica, while 
they left multitudes of other genera alive, have similarly weeded 
— the fauna of New Zealand, and that investigations in the caves 
aad superficial deposits of that country will yield forms which now 

no longer exist there? 

I mention those possibilities simply for the purpose of showing 
how much greater value attaches to the positive similarition between 
the New-Zealand Fuuna and that of the Trios than to their negative 





» instead of 














et 


Finolly, 1 thay remark upon the complete modification of former 
rept th uy poverty of life during the Poikilitie 
fected by the discoveries of lote yoars. 

It Fer now een that all the five classes of the Vertebrata, vie. 
Mammalia, Aves, Heptilin, Amphibia, and Piscos, were roprosented 
‘at this epoch. ‘The mammals woro apparently Marsupials, not 
Mouotremes, Of the birds nothing is known, Of reptiles, we have 
Dinomuria, Crocodilia, Dicynodants, Lucertilia of several forms, Ple- 

* T stale thee renurkatle distributional facts on the high authority of Dr. 
‘Ganther, PRS, 
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bed has boon desoribed by Mr. Vioary ®, and of 
by Mr. Salter +; so that uo more need be suid of it here. 

Less than a mile from Budleigh a second thick mass of red 
occurs, and rises up from below the pebble-bed. In another 
a weond bed of sandstone succeeds the marl, and 
a dof Straight Point t, halfway between the 

xe. 

pels the point of the headland the eandstono contains « thin 

fine breccia; and on the western side it is underlain by a 
marl 20 or 30 foct thick, which is succeeded pee 
beds of marl, from below which aguin, as the cliff turns at Tae 
angles westward, marl isos. ‘This last contains a fow beds of 
sandstone, is a thick mass, and occurs for some way further, 

West of the “Highland of Oxcomb” (on the Ordnance 2 tsp), 
where the cliff tarns northward for a little way, another bed ofsand~ 
stone crops up, and is soon underlain by a Inst bed of marl. 

Westwant a tract of blown sand hides the rocks; but just out of 
Exmouth there is a low cliff of sandstone, most likely the top part 
of the sandstone and breccia on the other wide of the Exe; indeed 
Mr. Pongelly has shown§ that it must be vo, from the fit that “in 
the undercliff, known as the * Plantation,’ below, and east of Beacon 
Terrace, the marl is found lying conformably on the 
(= breccia), 

On the weatern side of the Exo wo first mect with breccia, form- 
ing Langstone Point |, with ity natural arches. Thence to Dawlish 
the cliffs ure of sandstone with layers of breccia; and beyond this 
the lutter increases at the expense of the former, until, north and 
south of Teignmouth, the cliffs are almost wholly formed of it, Of 
this singular thick muss of breccia, the lowest purt of the “New Red" 
of Devon, Mr, Pongelly says, “ We have in ‘Torbay conglomerates 
{= ne) and sandstonos, with a fow thin layors of marl. There 
is no very decided order of succession; bat on the whole the sand- 
stones mniy be suid to preponderate. Wherever the base of the for= 
mation is seen, however, it consists of very conrse 
From Petitor . . . to near Dawlish tho cliffs consist of conglo- 
merates, with a fow beds of sandstone" q. 

In the above sketch, which is summarized in the section (fig. 2), 20 
notice has been taken of the few faults that ocenr: theso are 
all vory «mall, and nono are of innportanté 


* Quart, Journ. Geol Son wo, xx. pS 

Tourn. Geol, Soe. vol. xx. p. 80, and Geol. Mag, vol k yy be 
t Set‘mumed on the Ordnance Ma 
§ Trans. Plymouth Tost. for 1864-65, 
Jj Not named on the Ordnanoe Maj 


© Trane Plymouth Inst. for 1262-83, yp. 18, 16. 
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It would be a work of time and trouble to measure the thickness 


of each division ; perhaps, indeed, it would be impossible to do so at 
all accurately; but I must draw attention to Mr. Pengelly’s cal- 
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Fig. 2.—Seetion along the South-Devon Cliffs from the Dowlands Landslip to Babbacombe Bay. 
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(from the dip and breadth of outcrop), according to which 
formation may have a thickness of four miles or more *, 


» Plymoath Inst. for 1862-83, pp. 28-30, and for 1864-65, pp. 40-46, 
Devon. Awvoo of Lit. Sc. & rt for 1868, bi 
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ti Locarhsore bs vanadate 
I think it must bo Risae ey practi teaedl bobreet 
two periods, Peri therefore, the Devonshire breccia may os 


division atthe Trion ine all three are represented), and that one 
the uppermost (Keuper), on account of the passage up into the Lias. 
Fafa tanh tste Gh: wiih ‘wo are hice converned, from their 
being the resting-place of Hyperodapedon, there can be little doubt 
that they belong to the Keuper; indeed Mr. Nee ere ae 
teas inferred, from the occurrence of “ waterstone-beds” 
Peraloncrpls 8 of rock-salt crystals, that the wholo of pepe! 
(that is, all except the groat breccia &e. of Dawlish and 
Teignmouth) are of this age*. 1 think however that it would be 
handily safe to conclude that of Devonshire 
belongs to one member of the lowermost divi~ 
‘Gon may not be o glacial breccia of Permian ago. 





‘Tiscussron, 


Sir B. 1. Mvnonmox argued in favour of the overwhelming im- 
portance of paleontological evidence, and maintained that Hyp 
‘wis Trinssic. He objected to the use of the term “ poiki- 

/" which was merely indicative of the spotted character of the 
te and protested against the mingling of the Pormian and Triassic 





Sir Canis Tres, rofering to tho occurrence of yperdapedon 

spis and Lelerpeton in the uppermost sandstones of 
Elgin, remarked that he camo to the conclusion that these beds were 
Triassic in 1859, and that Mr. Symonds had in that year stated 
them to be the equivalents of the Jthynchosaurus-sandstones of 


Professor Rastear rogarded the Red Maris and Sandstones de- 
seribed by Mr. Whitaker as Keuper, and the lower mombers of his 
section ax of Permian age. He confirmed Prof. Huxley's views as 
to tho existence of a great extent of continental land at the epoch 
when Hyperodapedon and the Reptiles nssociated with it were in 
existence, end remarked that frees ae inhabited the shores of 
LA ia salt lnkes of the Triassic land. Te objected to the use of 

* poikilitie,” and remarked that if the idea embodied by 
Poe Hae, under it were to be accepted, it would have to bo 
extended to all terrestriol deposits from the Silurian period to the 


present day. 

Dr. Gexrwxn referred to his description of Sphenodon (= Hat 
teria), and remarked that in that genus there sre uncinate processes: 
‘on the ribs, as in Birds, which do not exist in Zyperodapedon, THe 


# ‘inns. Deron, Aros, Lit. 8c & Art for 1868, and Quart, Journ. Geol. Soe. 
vol. xx¥. 50 (February 1860). 
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romarked upon the resomblance of the besk in the latter to thet of 
the Tortaisos, cepecially T'rionysr, and suggested that the jawn might 


tion of tho orbits were not accordant terrestrial habits, ant 
‘also that the ebscnce of processes on the ribs indicated @ flexibility 
of the body consistent with a Auviatile mode of life. 

Prof. Hextry showed that no conclusion could be drawn from the 


want of processos on the ribs or the position of the orbits as to the 
habits of the animal, and remarked that the processes in 
were not anchylosed to the ribs; he considered it bait not 


probable, that the jaws had a horny covering. Ho stated that in 
ting tho term “‘poikilitic,” ho was desirous of is ‘that 
while scvera] marine formations with changing forms of life see 
ceeded each other, the terrestrial fauna may, in certain cases, have 
‘been continuous. He believed that terrestrial forma were at lemt 
as persistent as marine, 

. Camsurimns remarked that the Permian vegetation shewed 
Mesozoic affinities, and in fact that the commencement of the Meso- 
zole flora was to be sought in the Permian. 





Jaxvanr 27th, 1869, 


Amold Lupton, Esq., Salter Gate, Chosterfleld, and Dr, ae 
Rogers, of Longwood Asylum, Bristol, were clected Fellows of 


Society. 
‘The following communications were read :— 


1. Notes on Guartoreres and allied Fossrs occurring im Tnetaxp, 
By Wrist Henin Bary, PLS. F.G8. 


‘Tux remarks I am about to offor upon a group of fossils of 
importance in determining struta of Silurian age ia 
intended to record the species I have been enabled to identefy in 
strata, I shall avoii discussing the question us to the exaet position 
Graptolites oecupy in the animal kingdom, except to observe that 
the preponderance of evidence is in favour of their alliance with the 
Hydrozon ; nor will I give any details of their structuro, this subject 
having been lately so ably discussed by Mr. William Curation: itt 
tho new edition of *Siluria,’ and in his paper entitled A revision af 
tho British Graptelites!*. Dr. H, A. Nicholvon has also added eon- 
siderably to our knowledge of this interesting group of extinet Zoo= 
aytia organisms. 

will now briefly allude to the localities in Creland where these 
fossils occur, nearly all of them having been visited by me, and 


* Geological Magazine, vol. ¥. y. 4 (L808). 
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nunierons specimens examined in connexion with my duties on the 
Geological Sarvey of that country, 

Commencing with the ewe: "of Treland, the first place to be 
noticed is in the county of Waterford, on the banks of a stream 
galled the Dulligan river, five miles N.K. of Dungarvan, whore 
dark argillacous shales occur full of the small div 
Grape Didymograpous sextans, Hall; they were first Fe | 
at place by Mr. les Galvan, of the Geologicnl Survey. Tn 
the list of fossils, appondix to ‘Siluria,’ 1867, the geological range of 
this spocios is Limited to tho Llandeilo of rool, 
towards the city of Waterford, at Lady El Cove, in Tramore 
Bay, highly inclined black slates dipping 80° N.E. may bo seen on 

shore jast below high-water mark, penotrated by a greenstone 
ise and in eleso proximity to reks containiny ing 8 profusion of fossils 
Bala age; these slates aro of a dull earthy character, 
much impregnated with pyrites, and yielded the following species:— 








Graplolittns Hisingeri, Cerruthors(~ | Diplograpaan prstin Hin 
as). Climacograpaas bicornia, Hall, 
jas sestans, Hall Dieranograpeus ramonus, Fall. 

Glad grepus gescilin Polk 





with the following retienlated and many-branching forms, 
the affinities of which to ees T agree with Mr, Carruthers in 
consillering to be very doub 


Dendrograpmus feeaosus oF diffuse, 
aes lagans or Gellert ioe 
At a second locality, in Tramore Bay, Diplograpsue pristis occurred 
in grey slate, associated with 'Trilobites. 
A little north-west of the town of Waterford, on the loft hank of the 
ir, are cliff) 150 foot im height, composed for tho most part 
of unfossilifirons Silurian dogs and slates, penetrated by maswes of 
Greenstone Porphyry ; st the hase of the cliff, whioh is here culled the 
‘rook, a mss of moch-jointed and finely laminated dark 
alates, iy inclined, and in eome parts stained red and yellow, 
wore to be secu when I visited the place some months since; us, 
howovor, it, with the flagzy bods immediately adjoining, was being 
panei ‘away, this fine Gruptolite-locality may soon disappear, or 














aps already dismppenred. ‘These slates are crowded with 

Flefined, although much compressed Graptolites; and_us the 

a seqnnite with great facility, good specimens were rendily ob 

are fow, but abundantly repeated, Diplograprus 

pristis ine ie moat numerous; it occurs with "prolonged axis and 

termination, ‘The next species in point of numbers is a 

form, the initial process being well shown in some examples 

rT Bsaeee to beidentical with the species Dr. Nicholson figuroe +, 

aie ° Didymograpae (Gouptolithus) flaccidus, Mall. Mr, Cor- 
rather hax described this species under the name of Didymogra, 

algae, doubting eg identity with Hall's apecioa ; T agree with him 


The asteris to specien inilicate their comparative abundance, 
t Aevaisnd Magasin of tural History, ser, 4, VOL. teh. 3-8E. 4. 
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in believing it to be distinet, the ions of this 

much greater, and the number of serravares to the 

more than half those in @. Jlaceiddue a donee ‘by Profesor Hall. 

The only other spocies observed at this placo was m sitygle-oellel | 

form, which I have with some hesitation referred to@. Hixinges 
= sagittarius). 

§ At ‘Newtown Head, Waterford Harbour, iA tnata-callad Crgta 

occurs sparingly with nusnerous Caradoo-Bals fossila; this I Bare 

doubt! referred to @. priodon. 

In the adjoining county of Wexford there are several goed Grap- 
tolite-localities, mostly in rocks on the shore of Courtown hartear, 
At Ballymoney, near Goroy, black slates ocome with 
print, auch distorted by cleavage; and a little south of 

ishery the following species were collected,— 


Graptolithus Hisingori ? (=sagittarius), 
rapans sextans. 

Diplagnepan pie 

At Ballinatray, noar G ples of Dicxmnograppacs ramones 

were collected. West of Bullinatray the black riot mach nuk Micoriel 

by cleavage, contain an abundance of Dipl 


anied by Cyrtograpes gracilis; and a bata aes 
‘ead, near Courtown, a Graptolite, which L have referred. 








Sedywicki, was collected by Mr, Galvan from a compact jgroesiial: 

slaty rock, such as Graptelton are not usually found in, At Tin- 
naglogh, four miles N.N-E. of Duncannon, Wexford, the black argl- 
laceous alates abound with Diplogrupss pristis in a very 
condition, showing prolonged axis and proximal 
Churchtown, one mile north of Tagoat, and aes 7 miles S.S.E. of 
Woxtord, the remarkable little branched ito 

caduceus, Salter, is not uncommon, per ig by what wetat | batons te 
be Graptolithus Hisingeri (=sayittarius), and associated with fussils 
of Carndoc-Bala age, 

In tho south-west of Ireland a few miles north of the city ef 
Limerick, and near Six-mile Bridge, in the county of Clare, ‘a ter 
markubly rich locality for Graptolites was discovered by Mr. @. HL 
Kinahan, of the Geological Survey of Ireland, om ‘western, 
flank of tho Slieve Bornagh mountains, Tho rooks consist of black= 
argillaceous slates, readily separating into lamine; the are 
disclosed in the most perfect condition, the prevailing species ia 
Dinas aus pristia in all its varictics, resulting from pressure 

fea terence ‘examples having very long filamentary processes 
iiootion from the mouth of the cells appear to me to be Trentieal 
wih Hall's figures of D. mucronatus; this and 2. dentats, 
, however, be only a more perfect condition of D. pristix, It ix 
a mablo that the bodies [ have figured and described as U'hece come- 
toiddes, from this place*, may be, as suggested by Mr, Carruthers, 


* Journal of the Geological Society of Dublin, vol ix. 1801, ph 4 th. & 
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fete or generative buds of Graptolites (possibl; iy of D, pestis) 
rey are analogous to those of the Sertulari 


in, as in Serte~ 
fallax, pumila, &e.* 
serra Suiottog sit tus pscic from thin locality. 
“nero pty common nt this lovality, is evély 


recoymniset from Hall's figurot, ax 
soa? “ characterizing the Udiea alate nnd 
5 the proximal tes ete Hudeon-River groups: of the single 
Me. Carruthers under the nae Ot] serrated forma the remaining 
are 
i Graptolithus Hisingert (- sogtitarius). 
Sgr (te (Zam, Teas | — tora siaXeios 


not une | 


ia one mile and a half from this locality, and two miles south- 
‘west of Broadford, in tho same county, single-celled Graptolites only 
Dapelined; these I have referred to @, privdon, 

Tn the townland of Kilnocrcagh, three miles cast of Six-mile 
Bridge, the species observed were Gruptolithus priodan und tereuis, 
with a diverging form referred to Didymograpsus Forchhammeri, the 
accompanying fossils being of an Upper-Silurian t 

‘Ata few othor places im the eame county, and near to the last 
named locality, there are similar Graptolites amociated with Upper- 
Silurian fossils, as at the Townland of Glonagross, three miles ond a 
half I.S.B. of Six-mile Bridge, whore Graptolithus priodon is found 
ascociated with Cardiol interrupts and n Orinoid allied to, if not 
identical with, Actinoerinus pulcher, a Wenlock species. 

At ‘Trough Cottage, Clare, 6 miles east of Siranile Bridge, Grape 
fae fon occurs nssociated with the samo So Soper 

ing lopality, in the samo townland, Gruptolithus 
iia ewnte ward the species obeerved. 

mm adjoining county of Tipperary, Mr, A. Tk Wynne (now of 

the Geological Survey of India), whilst surveying the district, dis 

covered many fossil localities ; at several of them (raptolites oveurred 
associated with Upper-Silurian fossils, such as Buomphulus discors, 
Cardiola fihrosa and interupta, Orthoceras, &e. Graptolithus priodon, 
the characteristic Upper-Suurion species, and most abundant of the 
single-colled forms, ocours nt the fol following localities in this county, 
viz. :—ut Boosnafarney; Cloncannon ; Big Park, near Latteragh ; 
Knooknagoogh, SK, of Latteragb, in profusion; N.W. of Burnane 
House in on uncompressed state; Garrangrocna ; Gortnaskea; Cur~ 
reeny common, &c.; and, accompanied Vr Gr Graptolithus tenuis and 
Crepiliaas Hisingeri (eagicorian) at Renghfudda. 

Betty kite Dannching species, Cyrtograpens hamatus, Baily, 
‘spt was by Mr. Wynne at Garrangreena and Kilmacuddy, 
in ag same county, 

On Knockshigowna Hill, nine miles north-west of Roscrea, Tip 

® Johnston's British 2nd edition, p, 72, My, 12, p. 78 pl 11. 
Pate Loophstes, p. 7% fy, 12, p. 73, pl 
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porary, Graptolithus ee is romazkably nia 


ith the permission or the Society, T shall reserve 
occasion the continuation of this subject, when I hope to have been 
able to complote my examination of localities in the north of Leeland, 
some of which are of great interest. 


Disovestos. 
Mr. Cannvriers remarked that whilo almost all observers Rave 
these creatures to the peceries there was an 
abroad, founded on a misconception of » remark of Prof. 
that he classed them ns Polyzoa. He had, ee Prof. Hawley 
authority for saying that he did not so regard them, 


2. Notice of Pusxr-nxwatws from beds interstratly 
in a aaa Fra By W. H. preg ts  F.GS. 
( Abstract.) 
Tas é it reforred to by the anthor was discovered by the late 
Du Noyer hy of the Northern Railway of Ireland, 

a Statens the pl ver consists of a red clay pa fm 4 
8 inches in thickness, separated by a bed of 10 
ing nodular iron-oro, from the nuestong ae and ty euty 
of about equal thickness from the superficial basaltic rock. 

The author regarded a Jarge cone os that of a 
branches of another coniferous tree ux belonging to a — 
allied to S. Steruberyi, Hoor; of this species be thought = 
imbricated cone might possibly be the frait. Other of 
Coniferw seem to belong to Cy; it a 
chiefly of loaves of true Dicotyledonous plants. ‘Che suther com= 
pared some of them with spocios of ftamnites, Olea, Figur, and 
Querews. Loaves of endogenous plants, such as Sedges 
cecur not unfrequently. A large mass of fossil wood af: 
Jedonous structure was obtained from the hwematitie deposit. 
like bodies are also found. ‘The plant-remains are accompanied by 
by a few elytra of Beetles, 

The ‘author remarked that these plant-remains differ as & 
from those of the island ef Mull, ‘Their allianoe appears to be 
Mid-European forms ; and they are certainly of Uppor—Dortiary agty 
probably Miocene. 
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Discurstox, 

Mr. Caunoriens observed on the diffeulty of determining species, 
or even genera, satisfactorily, from such evidente as 
that adduced by Mr. Baily, Ho considered that the small cone 
did not belong to Sequoia, inasmuch as the cone of Sequoia was not 
composed of imbricuted, but of adnate, peltate scales. ‘The wood) 
was not only dicotyledonous, but coniferous, 





163 


Huth 


u 
| Hi 
4s a AES ii 


HU 


He 


Ht 


CLARE —INDIAN BASALT DYKRR 
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light om the subject. No doubt 
‘vegetable romains were also 


oo nel aii neds pair plipedl a pec ay 


one 


ay 


north of Ireland. Ho pointed out tho similarity between tho 


section and those of Greenland, whore 
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Stereo tines ttt 


most of the larger: the interior bands aro more or less 
Honary, All uns much jointed, evidently in cooling, and are fissured, 


or readily fissile, to grout minuteness, Tho epee of it 
freely seattered about along the course of a dy! reaps 
priums, oor two faces of uncqual breadth, but much 


thua the third, aud consequently containing a very acute 
angle. Tho material ix dense and clinking, and, s0 far o% I havo 
observed, is nover ) MOF, ing in a very fow ensee, 
vesionlar, is i of the rock through 
“fiom ables ove bn 

These. have been traced through every rook from beneath 
the kea-levol up to tho crests of the Ghauts, and nearly to the sum~ 
amt, of the highest outliers of the Concan, They aro 

feet abore the cca upon Hurreechunder, and af full 
3000 feet between the Malseje and Joodhun, They have not 
hitherto been chserynd in tho basalt capping of Booma-Sunker ; and 
therefore their relation to that bod is uncertain, 

Excopt ins tow and local instances, 1 havo beon unable to detect 
anything like the effects of teopadary fusion in the minute structure of 
the trap bedls cleft, even by the larger dykes, though these beds, being 

|, might he expected to show some traces, even mecha 
‘of the great heat to which the dyke must bave ¢xposod them, 
whether this occurred before or after the deposition of the zeolite, 
Viewed in mass, it ix, howover, evident that the trap on either sido of 
has, for some distance, hoon hardened or rendered tougher 
ie ‘and hes thus beon enabled to oppose special reaiatanca 
‘eroding forces. Hence when the dykes traverse a trap plain, 
‘course is usually indicated by long and lofty, though often 
tare eo rock, of which the dyke forms the axis, and which 
from their tonghnogs have resisted the general romoval of 
foes a pata ‘course of tho dyke itself is usually marked 
the prismatic structure allowing it, however hard 
tek nin are in fragments, In a very few cases planes 
‘are observed in the trap parallel to a agke, ‘and 
ee of the trap by the dyke, 
betweon. the dyke and its containing rook. 
defined. ‘There is no fissure, but there is no adho~ 
= pent Sometimes branch dykes come off, and almost always at an 


a structure of these dykes soome to be homogeneous. 
wie Snell fas tases coy tot and then coarse and open. 
contain ery tala of, 0 honey-coloured sineral 

superficially, where exposed to the weal no 

ep phatatcrae eee aren mineral, , Ona dpke 


n affects 

others do #0 in a less degree. One or two of the on dykes are 

m between a sort af selvage made up of eeperpre 
acest thick bet with the planes o manatee oh a 


ah 





those near tho subordinate band in the 
nearly B.N.E. and W.A.W. In both, 
dykes taking other dimvetions 


mente pokes ch stops oe 

part of the dyke forms roug! i 

are necended, The Nienco eba:Dars" of * pam of 

Joonver Siete ee = 
Owing to this same hardening of the trap, the course of b 
across u river ix often marked by a bund or dam, which | J 
turn to advantage for the it ee 

several such near Moorbar; and the navigation of the Callian river 
is seriously impeded by such an obstruction a few miles helow that 


town. — 
‘These dyke ridgos form rather a leading feature in thot 

of the Concan, Some resemble raised causeways, and 

during the mins; others have all the regularity of 








| 





Te this be so in these aa well ax in the more 
eastern in the metamorphic districts, it seems probable 
that uel dykes are not to be truced to the Conoan vents, but to 


sources more to the castward—sources independent above, though, 


identical below. 
‘be montioned that where fissures in a lava stream havo 
by the overpouring of a Inter stream, tho ineluded 
from its contact with cooled surfaces, assumes a 
than either its parent or including rock, it is, ax 
“chilled 2” und when the parent and superineumbent 
ri ‘what is left much resembles a regular dyke, 
‘scour in the Decosn, but they aro usually on a small 
i and may be readily end, 
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‘Tho rogular basalt beds which thoy ro- 
een observed lower than near to, if not at the very 
i the Ghauts, and at the actual summit in 
is to nay, on the two romaining margins of the voleante 
mopectng tho dykes ta to iter calyx the 
‘compowing the dykes, and to di lyin the 
‘a more perfect rhomboidal and columnar structure, 
its masa, The Ghant sheet-basalt, well seen on the 
enst of Booma Sunker, ia rather pris 
‘it contains the honey-coloured mineral 
In the poseeesion of these two qualities it 
‘Dasult of the adjacent dykes ; but I know not if this 
general identity, or at any rate to their being re~ 
period. ‘Tho nodular basalt common ns a 
‘Sanping-bed the hills near Poona ond the Beema is cortainly cleft 
by! ct. Upon Beema Sunker, and, I beliove, elsewhere at 
of laterite, or of an amygdaloid much resembling 
are found above the basalt-bed. TI know not whether these beds 
‘are reached or cloft by the dykes. 
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‘The dykes are observed to travers and to pass at tangunts to 
perticular vents, and, although mest numerous sbout ech points, 
not to radiate from them. ce: do och wen aoe ee 
u flux of regular basalt. From this it seems 
that the dykes are due not only to ® later period, but to a perked 
etsar lis oendetion: of Gin nega aye 





at anch points the rock is commonly very loose, covered with, 
and full of poisonous snakes ; they are therofare diffleult of examina~ 
tion. I think, however, that in many eases the I 


is probable, howover, that a minute examination of spoolmens from 
all these dykes would throw more light upon this matter, 
The dykes, wu hax been stated, are neither vesicular nor amyg= 


one and tho other, But though the basalt contains no weetelee, it 
is fosured in all directions, and must have been fissured, mene or 
less, very soon after it was poured out, us it begun to cool, All the 
eontignons rocks contain Kernels of zeolite, and now and them of 


segregation from the trap, and to be opposed to any theory of infil- 
tration. 

Among tho dykes alluded to as not basaltic may bo mentioned 
ono on Trvmbay Taland, which branches off front witksall dyke, but 
i te void of the mineral, and contains laumonite, 

In most cases the great and numerous fissures, so common on the 
Ghauts, mark the passoge and zemoval of a dyke. ‘This is not 
always the case; and hence there seems ground to suspect that 
fissures may have been formed, not by the forcible injection of the 
basalt, but independently of and before its appearance. 











Discusuos, 


Mr. Davin Fornes did not seo any proof of the dykes being of 
different ages. In modern eraptions, lasting over some years, 
Java first erupted sometimes heenme fissurod, and the fissures filled 
at a later period of the eruption. 
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ca on the Avarrgnovs Rocks of Soorm-rastany Avarca. 
Dr. Sormemaxy, Surveyor-General of Natal. 


(Commanieated by Sir R. 1. Murchison, Bart, K.CB) 


Is ‘the chief contents of a letter which was addressed 
to mo by Dr. 5 Pee we eaee nee te Wie Becket that the 
author seems to have arrived at some of the seme conclusions as 


those deduced by Mr. David Forbes from his examination of the 
| saan of South Amerios, which he described as result- 
ing from action of two very distinct classes of igneous roska, 
(See Geol, Magazine, vol. iii. pp, 386 &o., Sept, 1868), 

Rov, T. Moremisox. 


Natal, South Africa, Sept. 8th, 1868, 


cere have also succeeded in finding traces 
t in no case has it been found in remu- 
files the particles never exceed the tenth or twen- 
of a grain in weight; the form is rounded and pitted, 
wie a the Australian “ popits,” or nuggets, Dut 
only with a magnifying power. 
Parsons has been temporarily employed by the Government to ex- 
Baw Ge the rivers, with a view to settle the question whether or not 
metal exists in such quantities us will pay labouring men fair 
“pee whilo manrerest in its extraction, 
carefully over chap. xix. of your fourth edition of 
+ Siluria :* fen the can a to which I am driven is this,—that 
the noble metal is in such a state of diffusion among the gneiss and 
granite (for these ure the rocks that yield it) as to be imperceptible 
to the eyo, and not in any way occurring in ramifications and small 
voi. ie will recognize Humbolit’s words us you give them at 
‘4 

no part ot tho South-African promontory that I know do the 
hypogene rocks protrude into tho Secondary formations, It is true 
we hare a most abundant development of erupted rock, chivfly 
(greenstone, which has pierved all the strata except the 
small patches of ‘chalk.’ Bain's Dicynodon-strata, which contain 
the coal, are abundantly improguated with it. In one locality, the 
Insizwa Mountains in the busin of the St. John’s Kiver, ite minoral 
seems to resemble diorite; and there, along the line of 
with the Secondary strata, it contains various ores of copper, 
we beon found to contain about 100 grains of gold to the 
But this basaltic rock is much more rocont than tho 
we found in the primitive cocks; the latter appear to 
down into perfect repose when the Paleozoic oie 

‘undergoing » succession of invusions from eruptions of i 
Which in no instance assumes the type of tho his or 








tine 
ral 








ree 
rl 


i 


I 
i 





170 PROCEEDIS® OF TILE CHOLOOLCAE HOCLEEE, 





disturbed during the period in which they were formed; 
found the gneiss in a most contorted state, and not 
containing extensive its of quarts, both in veins anil 


at one time were continuous on the same plane. 
Ti peinve els fo eevee 
have been very much eroded pe rivers: in some parts it ime 
tion to take it at 3000 foet depth ; and it is common to find 
appear 


wond) has been carried away, but that it remains in the allayions 
now traversed by the same rivers. Althoagh 

tho quantity may be imperceptibly small, it may be found in 
abundant traces in the débris, which throughout an 
will show the course the river followed in the rem 
its existence, The features peculiar to one river will 
which traverse the primitive rocks; the same action 
effectual in all, Tn the faulty state of the Silurian 
T have alluded, there is ample proof that the 
which they unconformably rest have suffered 
and tho relative levels of many localities have boon 
This, no a would have pees ci first instance, in 
vallcyr of elevation, upon whic nding agency, 
present time, has been operating. The point I wish to bring 
that the gold contained in tho primitive rocks will be found 
in the alluvions, and that hence, the amount being very amall, 
may be imperceptible in the rocks in aitu, although quite 

in the débris along the course of the river, 

I was not ablo to ascertain from Mauch, when he was hére some 
months ago, whether the occurrence of the gold in the interior has 
the same relations os in this colony, or whether it bears com 
with that of the Ural, or Australia and Ameries, whore it would 
appear to pervade tho ramifications of veinstones of quarts into the 
strata, 
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Disovestox. 


Mr, Davrp Fonnns wan glad to find that Dr. Suthorland corrobe- 
rated his views as to the occurrence of gold in two ways:— 

1, In auriforous granito, as in Wicklow and elsowhero, 

2. In eruptive diorite, a basic rock without fo ee 
tainly of postoolitie date, ulmost always accom 
pial Mest Californian gold-veins are connected with this 
of rocks. 
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Lo AG iene np 
bane “et, fm decomposition, that it 





Frouvanr 10th, 1869. 
Mocesbnas AoneisiTosbbadakar, Bag. Gone 
Primrose Hl, N.W. and Henry Se to figkvor 


tinge Slo that the Triassic plain of Cheshire, 
8 it is by cool-tiolde, is itself a great repository of 
having few or no 2 atrapne wt ni, 
ence Dipuratath oa geal mecmnuavente 
k at in and margin tatives of 
tho coal-measures, the Cambrian and Sil distriots of 
Shropehire, I for a long while held and defended this view 5 
Paras heware until recently that it had ever been controverted. 
‘am informed, however, by Mr. Jukes, that in » discourse which he 
delivered before the British Association in Birmingham, “On the 
Bes een of Coal-moarure henocth the od Reka ofthe 
m 


of the plain of Cheshire and Salop, and 
tho Upper Carboniferous bods into dotached coal-fields, 


‘These viows were illustratod by large diagrammatic sections ; unfor- 
tunately no report of this lecture is published in the Transactions of 


With my own mind fully imbued with the idea of a continuous 


sheet of coal-measures. ling beneath the New Hed Marl from the 
southern | of the Lancashire coul-field as far south, at least, ag 
the Lins of near Whitchurch +, T last winter (1867) was 
* Communicated with tho content of the Director General. 
¥.In this dirvetion the old rocks which formed the I manrgin of the 
Carboniferous basin may be expected to occur in preesiag ian 
wards undar the Trias and Permian beds. (Se 18%) 
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engaged on a memoir for the Goological Survey on the Triassic and 
Permian rocks of the central counties; and it was whee 

and comparing the Permian rocks of j 
Shropshire and the midland counties that I was forvibly | 


differences previously, having passed several 
theso rocks over parts ef the central counties, 
shire; but until I came to compare the Permian of 

tricts with each other on the occusion referred to, l had not peroeired 
the full force of the fact that there ure Lwo types of beds, and two 
only, over tho whole region from Warwickshire to Lancashire and 
Cumberland, and that the divisional linc must le somewhere m the 
region of the eentral plain of Cheshire, 

‘Having arrived at this conclusion, it was natural I should seek 
for the cause of this dissimilarity between the Permian beds on the 
north and the south of the plain; and there were at first sight 
evidently three modee of explanation. 

1. In the firet place, it might be sapposed that the whole. of the 
beds were deposited contemporaneously in one continous basin, amd 
that the differences in mineral structure and composition arose from 
differonoes in the nature of the sediment t down. from op- 
powite regions of land, and poured into the northern and southers 
portions of the basin respectively. 

2. Or we might consider the beds of the two districts to be 
relatively of different ages, those of Lancashire and the north 
being more recont than thoso of Shropshire and the midland 
countios, 

3. Or, lnstly, we might xuppose the beds of the two districts tobe 
contemporancous, but deposited in different basins, owing to the 
existence of o divisional ndgo or barrier of the older such as 
is considered to have existed in the region of the Bristol joel fin 
This is the only explanation which appears 








this viow before the Society in as concise a manner a8 the subject 
acoms to admit of. th sate 

Before entering on this o inquiry, it necessary 
to present a brief Severption of the Permian rocks of the two 
triots, showing the distinctive characters of the two types I 
referred to. Bat, in so doing, it is far from my intention to give = 
detailed description of the Permian districts of Central and Northers 
England, w# ample ascounts are already published, and to\do so 
would therefore be but vain repetition. TI shall therefore content 
mysolf with passing briefly in review the nature of the rocks as far 
ax is necossary for my purpose, referring while 60 doing to the 
works of the ominent geologists who have written upon this branch 
of British geology, ats 


Prowtax Bros or rm Saxorzay Tren, 
Distribution,—The general charactare presented by the beds of 
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ne ner se Flos Donal opine of whats the 


the north-west, we first find these beds along the eastern 
the coul-fleld at Wrexham, and in the 


oy of 
ee near ‘South of the Severn, they reappear 
i arkable culearecus 


feature®, they were rigially fbn by Sir BT. 
lurian + We trice the samo bods (with the omis- 
sion of the ealearcous rock, which disnppears ena along the 


th 


ster ce wth cs of that of Cal Dale From 
this district they stretch southwards ulong the valley of the Severn, 
and in the peek coe Enville out over a large urea, and are 
diversified by caloareous cong ites und truppoid breceias, the 
of which has been referred by Professor Ramsay to the agency 
‘These beds were separated by the author in this district, as 
well as in thatof Staffordshire, from the overlying Bunter Sandstone, 
and aro dewribed by Profesor Ramsay in hie memoir “Qn the 
Eyideness of Permian Glacicrs,” published in the Journal of the 
Redetrt ‘Theoume beds reappear on both sides of the South Stafford 
|, snd are described in Mr. Jukes's memoir “On the 


district to the east off es oo sxe found to emerge from 

per Sandston arl, and to occupy a large 
lying to the west of the Warwickshire coal-field, 
whore is wore surveyed by Professor Ramsay and Mr. H. Hf, 
Howell, and aro described by tho latter in the Memoirs of the 
Geological Survey, On the Geology of the Warwickshiro Coal- 


hy alee and the south of the Leicestershire coul-field we 
again thee aa but in Saconpueted ‘a ateanated maton, 
itatives of the great formation 

Wacpisise. Te Gis Latics io clear ovecce tat wo have 

renched the original limit of the lower Permian beds towards the 

that we stand on the confines of the barrier of 

Carboniferous rocks which divided the Permian rocks of the North 

of from those of the midland countios. 

Ser marae belo tsi 

ian im appear in between 

Gib teeliearores and tho New ed. Sanastona. "When. trosed 

northwards for rome distance, they ure lost to view at ey 
Se Se the overldpping of the Bunter Sandstone, 


attenuation, Nor do we find any representatives of ihe 


This onloareous brecoin ie only, a4 Sir R, Murvbison shows, a local di 
SS to a atone fgg 
feoalancasures. We cannot be 2 ive 

min the North of England. rm me 
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for of Bagh th ee th to the north of this 


sare in the case of the little outlier at Rushten 
Tonk, where they oocugy' 5 eat eee 
[nae lind ect of the weries. 
oovurrenee at this ras ft po by ee 
and more recently ty Mr. A, H. Green in the memoirs of the 
Both of these logixts concur in eomsi 


gical 
beds to be of Permian age; and their ition with reference to the 
Lower Carboniferous strata on which rest is a point of interest 
and importance as bearing on the e quediee act a 
the denudation of the Carboniferous rocks before the pn 
in this locality, coincident, na it ix, with the axis of to 
which I shall again refer, and which forms the special subject of our 
julry, 
al Charueters of the Salopicen Type of of Permian Beds —It 
may, I think, be safely uffirmed that over the whole tract of country 
above described the Permian beds belong to the peor 
‘or lower stage, and are all of one type—and this 
local and exceptional interpositions of peculiar beda 
origin from the agency of ice (as shown by Profesor Ba 
case of the trappoid breccias), or on accountot marginal: 
shown bySir R. Murchison in ho case of tho Cardoso rescaled see 
With these und similar exceptions, the whole scrics ste 
thickness of 1500 or 2000 fect in Ryle trmesi i = 
wswmblage of brown, red, or parple mndstones, 
alternating with red shales and marls, and characterized iy am 
irrogularity in tho atratification, Both the sandstones nd the local 
breccias and conglomerates are distinguishable from those of tho 
Bunter Sandstone ‘det a ek iter eat come ike and the 
nent interposition of beds of gives 8 
Ging foto any ee eaoos the Seater ame 
stone, 

Such is the churacter of thes beds, whether we find them in 
Denbighshire or Shropshire on the one side, or in Warwickshire an 
the other, They form a group of strata of "thomselvos, differing in 
their mincral charactors from the Permian rocks ee ee 
west or North-east of England. ‘Their original marginal linsits may 
at intervals be traced both in Shropshire on the west, and in 
Loicostarshire and North Staffordshire on tho east, ni 
the obscurity occasioned by the overspreading of the T'vikssic ferme. 
tion, The beds at Rushton Spencer form, in my opinion, ® mar- 
ginal outlier, deposited in « hollow, along the line of the barrier 
of Lower Carboniferous rocks, which oh Se gmaty divided tho beds 
belonging to the Salopian type from those of the Lancashire 
type. 


wk sy 
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_ I now pass on to trace the characters und distritmtion of the 
‘Permian rocks of the latter typo. 


j Praactax Bros or mux Lancasusus Tren, 


of PEGI. Fening tresstetne north and west, 
| opened out on a largo scale nt Collyhurst, near Man- 
first identified ns of Perminn ago by Mr. 

Wiest Rare overlain by  serics of marls with limo- 
matali paces ems, rcct Manchest, 7 
same 4 southern margin 
| Lanexshire conl-field to Whiston, Siar St ety and 
a ion of dincordance, both as regards 

Betas peat tances Deoenth. At Biockyort tha 
a thickness which I have estimated at 1500 feet, 





contrast between these beds ond their reprosontatives in 
and the midland countivs is, in fact, as great us between 
the Sandstone and Permian bods of those counties, 
‘Tho Uppor Permian sories of South Lancashire roquires but short 
* "On the Geology of Manchester” ‘Trans Geol, Roo, Manchester, voll. i. 
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On tho other hand, the evidence which I am about to adduce seems 
p Permian rosics both of the North-west and North- 
nnseted during their deposition from those 


of the: counties and Shropshire, Under thie view, it will 
wai aah thare re i reality only two typos of Permian beds 
gngland, those of the north those of the midland counties ; 


the 
at first it might have been supposed there were three, 
a |, Lancashire, and Durham or Yorkshire 


Possrene Cavers oF Fm rretoAr DIvyERuycEs rx rae PeRMrin YoR- 
MaTHOOS OVEN TH Sarorrax asp Laxcasmmn Annas, 


Ay, Wo might suppose that the bods of both types had been dopo- 
ited in the same busin, and thot the differences in mineral and 
stratigraphical charactor were due to diffurences in the sources of tho 
sediment. This explanation coer to mo insufficient, aa there aro 
‘90 interealations on cither ni Considering the groat thicknow 
which this rock attains in North-east Cheshiro (at least 1500 foct), 
and the of the two districts, it is strange that it should 
not ‘by interstratification amongst the beds of North 
tho two arcas wero in communication, or, on tho 
‘hand, that the bed of the Salopian typo should not be repre 
on eerie amongst theee of the Stockport and 

distriet, ‘This explanation also fails to account for the 
akeenco of the Permian beds of Lancashire in the southern 
area, aserics of which, from their very nature, may be prosumed 
to have extended as far os the hydrographical boundaries would 


12) To oe the two typos of rocks wore not contempo= 

Tancous is more unsatisfactory, and i* not in accordance with 

relations which the beds in both regions boar to the Carboni- 

Seone reeks on ‘ich they repose, Those relations are precisely 
in 






which 
some places there is (us it were by accident) con- 
others, great discordance, To suppose that there aro 
two typor of Roth-todt-tiegende ropresenting two succossive stages 
‘earliest period of the Permian group, is not in accordance 
with observation in ooloen 24 On CASE the beds of 
seed muat, I think, be regai ‘ae ntatives in 
time of Bebe nd Gandetoas’ of Ussoustire: sa both as roy 
sentatives of tho Lower Permian stage, or Roth-todt-liegonde of 
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along which the Triassic rocks are brought ia on the 


be ober that slong his antelial the ler bis the 
overlying the tain Limestone, 

surface, this latter rock ielt being found at 
——— of the 


ag of this anticlinal, we are, fortunately for our 

oe la i doubt. Not far to tho eastward is the Porminn 
Bridgo, near Rushton Spencer, where, as alroady 

rae tarls of Permian age rest immediately on 
the Yoredale beds. We have here, therefore, an illustration, similar 
to that of Clitheroe, in North Lancashire, of disturbances aecom- 





tion of the anticlinal of the river Dano 
traced, owing to the rearrangement of the 
beds along the lines of disturbance in a meridional 
to south) at the ae bee eriod, As 


raging from wost to to which the Carboniferous rocks 
the North of were airown at the close of the Carboni- 
two subsequent lines of dis- 
Sr uarente col Tene periods respec 
three ayntema bear a close phynical relation - 

toeach other, In the district bordering 
perenne of Derbyshire the intersection of these lines 


epee moomtpesicd and followed, as they have been, bj 
denudations, have complicated the structure of the reeks as 


Crys at the mara of the Permian period. Hence 
dloning ot the course of the anticlinal of the 
pa a may, I think, evidently be traced 


Aescrigtion of the, eet in this district will be found in »' The 
skis a * Koa by Mewrs, Hull and Green, 





iia 


Pie Cial-measuren i Uist aoortained by the Goologea! 
sare aspire Bet bind Staffordehire, which t» leas than that of Lancn- 
Tico Baby Grit Pegg oe ee, that Oc] 
Sibson on“ ‘lenfleldl” abere que (en 
= Rea ae cake hac ciate oh 
‘a robaive Age of tee Physeal Pestiers® Be, prac 
‘VOL, XX¥.—Panr I. 


The ngo of this fuult, i 


vertioal movement, is, at least, 
Kod 


be radually dy 

Sandstone, ani 

‘venture to offer is th T Tar this upl 

Penile system ofastingame sea he 
as indjoated by the parallelimn of its direction to 


. the Cheshire be gee 
Supposed Structure of the Carboniferous Rocks ae 
Plain—Mt the above eager gt be Cte in Tilo 


Leck before ws, we might venture to 
the stractare of this axis and its Telations to the newer formation 





i 


| 
| 
Y 
y 


under 





of the Lancashire Coal-field on the north, which, 

shire on tho west and Pi 

fina sont (eco map). = 

may also be supposed towstretch 

‘be continuous with those of 

The southern mite of this eonl-tract arn in a 


the overlying secondary rocks appears 
to avoid tering upon the rocks below 
anticlinal axis along the southern margin, indicated by the 


lighter shading on the map. 

The Permian Beils on each side of the 
cenco of auch an axis of elovation as ia hero. 
close of ihe Carboniforous period, 


int fs facing tho P clear from the 
ouch ri ing the Permian sca, is 
the beds at the northern base of the Pendle range ree 
admit of this hypothesis, we are not ensie to 
Jation wis has no example in this part of the 
a helps to solve the problem why the Pormian 
this ridge belong to two distlact types, the 
Fadi 


Coxcrvstox, 


Ih at gee T rogard tho oxis undor the Cheshire 
rolongation of the Carboniferous barrier 

Sy the ee basin of the north of Engl 

the Midland counties and Shropshire. The barrier war 
prolonged towards the district of Charnwood Forvst, where it wae 
composed of Cambrian rocks, and was formed for tho most 
Mountain Limestone, Yoredale beds, and Millstone Grit, on ei 
of the barricr. The Perminn formation itself gives evidence of the 

roximity of land; for on the north side the exian Limestone 
eee oteriorated both in composition and thickness towards 
Nottingham, and on the other the Permian beds along the skirts of 
the Leicestershire Conl-field are evidently marginal representatives 
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Pihe great formation af Warwickshire. To the north and to tho 
bath: of this barrier the Permian formation exists under two distinet 
thases or of eharacter; and the occurrence of such a dividing 
idge as T indicated seems to offor the most satisfactory ox- 
lanation of these differences in composition and arrangement. 


fig. 8.—Sketch Map of part of Lancashire, Oheshive, and Shropshire, 
the the eid ridge of Loves if 
Bateman ansond of te Ct-mcnro the nrh ond 
south of the axis, By Edward Hull, F_R.S. 





‘Coal-mensures Pormian Beds. ‘Triassis Bods —‘Trinasic Bode 






atthe murfaco, ‘overlying resting on strata 
‘Coals: older than the: 
productive 


Conl-meastires. 
APLANATION OF MAP. 
‘This Map ix intended to show tho position of the oxisting Coal- 
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fields round the margin of the Trinssio iin of Cheshire, and the 
extension of the Coal-measures and Permian 


ranging under the banded 
mian area), and emorging at each ti 
Lower C iferous beds in North Wales and East 
shaded portion handed with close lines shows the extent of this Gual- 
measures to the north and south of the axis covered by Permias 
and Triassic formations ; and it will be obeorved thnt the whole Coal- 
truct, both at the surface and concealed, rosolves itaclf into two 
coal-fiells to the north and to the south of the supposed 
Zowar Carboniferous rocks, tnt to the north being sentinuons with 
the Coal-ficlds of Flintshire, Lancashire, and Cheshire, that to, the 
south with the Coal-fields of N 
A southerly prolongation of this tract probably connects it with the 
Shrowrbury Coal-fleld. 

It will bo obsorvod that at the northorn part of the map, and ex- 
fending inlsad foe souin diotanoo from tho dost DE Dash es 
is a large banded tract of ground covered by Triassic rocks, under 
which, if ponotrated, T oonsider that only the Lower Carboniforans 
deds (below the coal) would be found, the whole of the Conl-moasunes 


having boon removed by denudation before the Porminn period. ‘To 
this tract I have referred in my paper on the relative borate the 
physical features and Lines of elevation of Lancashire (Quart, Jou. 
Geol. Soc, vol. xxiv. p. 333), 


Drscvssrox, 


Prof, Rustsar considered that tho lithological differences in the 
Permian rocks of the two arcas roforrod to were hardly s0 great 0 
‘was supposed by Mr. Hull. 

Mr. Presrwien remarked that the nearly equal thickness of the 
Permian deposits in the two areas was in favour of their having 
been deposited in continuity. 

Mr, W. W. Sscrri considered that the difference between the 
Permian beds in question was not so greut us the author supposed, 
but that the undoubted existence south of Chester of a breadth of 
5 or 6 milos of Buntor Sandstone lying immodiately upon tho Mill- 
stone Grit, although obscrved only at cme point, was strongly in 
favour of the author's hypothesis. 

Mr. Herr. stated in reply that the difference between the tro 
groups of Porminn rocks to which ho had referred wasso great as to 
render their identity at first eight very doubtful, ‘The extent of the 
antictinal at Rushton Spencer is so great that it must be inferred to 
have extended far both to the east and west. 











Qu the Ren Cute of Hexeraxros. By the Rav. T. W: » 
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* A thickness of upwards of 0 feet is here omitted for convenience. 


nia paradowiea, specimens of 

hi mae Si in short lengths, but om the fallen 
blocks washed by the sea aro seen to extend and hori~ 
bal over rere square feet of surface. The i 
Meta of form garam at ie oan ska ep hte 
an forming a tint 0 7 
a veree of irregularly rounded ‘hich enllae 
perpendicalarly within the limits 
in the section. The fossils from 


ee ‘and the * ei Gate marked by an Sone of engi 
‘epilator tn Haglan, spec tothe doped Lallogsalige 
are, in Kingl oy this 
is unlike the beds above it from the fuct of its abounding in grest 
numbers of rolled and subungular pebbles of me pbs ‘&e., 
SE fee the saat part ae a A 
jonally assuming larger dimensions, In ay ce it 
which the f 


visible into three almost equal portions, of first (A) bus 
towards its hase a lange quantity of fmgments of /noceramé, the second 
and thickost division 1B) jo rich in Bolemnite, an and te thind and 
lowest (C) yiclds many Tevebratule. The bonds A and B are 
exceedingly hard and stony, and sufficiently tabular in character to 
have ‘ofan & plane of real stance to former upheaving forees, and 
to havo afforded great support to the overlying white beds; thus, 
although the whole cliff was cvidently, in ancient euler 
much disturbed, the perpendicular fissures, set ie Tise out of 
yellow bands (X, ¥), ceane just before reaching the 
the red beds to the right and left of the points of 94 
then start upwards through the white stratum in new 
in greater number. The colouring-matter in A is less equally 

ibuted than in B und 
as an envelope around 
is of a lightor, and in C of 
division, The middlo bed (B) is in substance the Taatest and 
homogencoua of tho three; the lust (C) is the least compact, Viewed 
in the cliff, A wears a mottled axpect, B a nodular facies, and C 
@ plane surface. Towards the base of the bottom bed (C) the hart 
limestone character of the Red Chall is lost, and the stratum dege- 
nerotes into m somewhat sandy incoherent mass, hardly differing 
from the underlying yellow division exeept in colour. Ome 
of the less compnet nature of the last of the three red beds, forsils 
are more caaily procured from it, have their surfaces in better oon- 
dition, and are more rcadily seen when of small size, Resting on the 
top of A and filling the undulat is on the underside of the lowest 
white bed (6), is a bright red argillaceous substance, very friable, 
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destitute of organic remains, and never 
inches in thickness, 
red beds ure for the most part similar, 
tall three bunds may i considered ax 
composing one geological stratum. In 
fossils have been seen only in the lowest 
their absence elsewhere may be accounted for on the ground 
ithe upper bed (A) is less sumerically abundant in orgunic re 
are those below, and that the middle bed (B) is so ex- 
‘hard and compact as to diminish the chance of discovering 
Avieula grypheoides and Spongia paradexica would seem, 


a 
i 
& 

i 


all 
ike 
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Many visits to the Hunstanton Cliff, undertaken at intervals 
daring the lust ten years, have enabled me to gather together a very 
fair collection of the species peculiar to the red beds, The follow- 
spocimens in my cabinet, may therofore bo re- 
garded as representing general fauna of the “ Red Chalk.” 
From this list ure purposely excluded doubtful species and mero 

hose only being introduced which can be sufoly 
Acfined. As a matter of interest, the numerical frequency of the 
fossils and their position in the three divisious are recorded. The 
letters v.65) Fr, % 7, in the fourth column stand for very common, 
tomman, rare, and very raro, and imply the relative abundance of 
the various species. ‘The mark * in one or more of the first throo 
columns shows that tho fowsils to which it is affixed have been mot 
with in ‘bed or beds. 


Fossils from the Red Chalk. 
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Highest | Middie | Lowest 
Band, Band, B. Band, C. 
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Covered by the Carstone and adjoining it is a bed of 
Zoe on es a Sey ve 
more feet of 
Ratu oc fail hove bear Lists ed wt Hosrtaten a te 


Pecten orbioularia, Sow, 
= Pleurotomaria giganion. 
Posteo Bawer. | Ammonites Coravelianus, 2 Orb 

‘Locina craw, ‘Dentaliam. 
Tocertin angulaa, PA Peetunculis, 
Arica marroptcen, Dinachors 


From this part of the Carstone I have obtained Perna Mulleti, 
Lo ere Leatin loge 

the presence of Ammonites Deshayeri, &e,, correl e ion 
Serres nore She Ciay (H) with the base ofthe 


lish Lower . 
reference to the section it will be scen that the Funstanton 


and 
than the liar aspect of tho etratam, has long caused the Red 
(hates ta Pa a Sette Geld: fox cincaseion’ in refervieo to ite proper 
position in the soale, various writers offering various 
ions, Mr. C, B. Rose * inclining to its being the equivalent of the 
Gaalt, bin I. Seals 't to ite boing U ‘Greensand, and Mr. Fudd > 
to ih formations. If, however, the very fino ecction 
‘of the Gault at Folkestone (where the succession of the beds and their 
feasils can bo examined in situ) be taken as typical of the Englich 
Gault, then it will become ovident that the * Red Chalk” és the 
representative of the upper division of that formation; for at 


the Geology of West Norfalk” Phil Mag, 1884, vl. ip 180, 
ictlew of Opinions on ths Position of the Red Lime- 
ann ng, Kut. Hist 861, yo: ip. 210, 
Stent which form the tase ‘of the Lincolnshire Wolds," Quart. Jour. 
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the Gault selected for 
‘the Folkestone beds, about 


ult of Kent 


#3 1 
ue 


supply 
of the Gai 
fe 


ition 


Chalk, 
top of the Lower Greensand, where, for som 


deposit is very homogencous, 
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protoxide, op sasin per cent., which 
to 6-608 per cent. Jade tral’ cette 
raat, wetalie iva. The Hunstanton Ted 
carbonate of lime amd much less clay than 
and all the iron it contains is in the state of seequiaxide 
which mounts to 6-06 per cent., or is equivalent to 
IPS per col of pectasido of iron, oc 4-10 metalic iron tn the sab 
Hance; it consequently, notwithstanding its red, ar what generally 
Wold be termed ferraginous appearance, in reality does not contain 
i sinh iron tho Ganlt dom, which has no sack appt 
seems to pee oepensen, ss chemico-geological paint 
y these rocks may n heerpremantativen of ene another: re 
were subj (Sy pane influences it would as 
the red colour of the Hunstanton rocks, as it docs also by 


Summing up, thereforo, the evidence brought forward, observing 
that the ‘of the Red Chalk ngree for the most part ‘with those 
Bieri eae portion of tho Gant of Folkestone, that the red band 
in position with the Norfolk Goult as being 

Delow the Chalk and above the Carstone, that the presence of iron 
it into encant with the Gault of Kent, it would appear that 

the ‘Chalk is the representative of the upper portion of the 


Wetigertieena the Folkestone Section), and not of 


Greensand oxist in the Hunstanton sories, its place 
band 4, which rests on the Red Chalk, and wi 
so abundantly stored with Spongia paradowica ond Avieula gry- 


| 
at 


t 
rely 
Fi 


Disovestor. 
‘The Prustorsr remarked that the vertebrm from the Red Chalk, 
yo noeanaal exhibited by Mr. inet) ger Osseceaad undoubtedly thove of 
ic ‘spit i but assocnted with 
eee phen tetachnes which: Le'sould not deadly with any tees 
‘the skeloton of Plesiosaurus, 

‘Mr, Exmentoae spoke in confirmation of the author's views, ro- 

fersing ‘to the Palwontological evidence. 
8. Hvomrs mentioned a boring noar Hitchin where s hard 
Carstone, was found Uvprye tha! { the 


‘Mr. Davi Fonmes remarked on the similarity in the amount of 
iron uiecae 60 dissimilar as the Red and the blue 


‘Mounts noticed the similarity of the Carstone of Hunstanton, 
23 itso it beds, to the Hilsthon and Hilsconglomorat, 
‘cially in containing abundanco of pisolitic iron-oro, He thon 
wiverted to the marked difference of the Lower Greensand of the 





‘Tho following communication was road :— 
On the Diernxnurton of the 


Britian Posroxactar Mascaras, 
By W. Born Dawnixs, Esq. MA, PRS, PGS 


is Dacor throngh England Ly raise Ra 
iy Ei Rett oe 
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iicle all the Plcistocono Mammals that havo been 

Britain ix a task that cannot be undertaken with any 
|, becanse the new discoveries that are daily 

jail render its perfect completion impossible; but, never- 
te bring before the Society the results at which 
the prewnt Ee. army ‘than to Sie ae 
knowledge that possibly might have been acquired during tho vieis- 
situdes of another decade. In the only Knglish text-book on the 
Mamnmals*, the Proglaciol Faunn is confused with the Post- 

again with the Prehistoric, Ther is not even a 
in print of the species that compose any one of these 

of Mammals. The numerous undescribed species 

Broglasiel collections from the forest-bed of Norfolk and Suffolk 
impossible to give a complete list of the Mammalia of that 
formation, or to trace the precise relation thut they bear ta those of 
the Pliceenes of the south of France and Lombardy. The British 
Prehistoric Mammals have already been dofined in the essay that is 
now being printed by the International Congross of Probistoric 
Archeology? My prosont object is to define, as sharply as possible, 
the Postglacial Mammals from those of the preceding and suc~ 
ceoding epochs, to show their distribution in Britain, to prove the 
tity of the Cavo-fauna with that of the Postglacial River- 
beds, and, lastly, to examine the cvidence as to the climate of the 


‘The term Postglacial is used as tho exact equivalent of the Qua- 
ternary of Mr. Prestwich and the French savants, and tho Post~ 
pliocene of Sir Charles Lyell, and is applied to that group of animals 
which have been proved, by the labours of Dr. Falconer, M. Lartet$, 
nd others to have inhabited France, Germany, and Britain after 
the Glacial period, and which most probably invaded the portions of 
Preglacial continont that wero not submerged while the grout 
[ieee was falling ie the melting iecbergs that floated over 
depressed arom in northern Europe. 
wh 2. Distribution of Postylacial Mammals throughout England and 
‘ales.— Al} the cases that I have been able to collect of the oceur~ 
rence of fossil mammals in the more ancient caves and in the high- 
and Tow-level gravels of England und Wales, ure arranged in the 
ere ae in natural, and their localities in alphabetical, order. 
All don! species have boen omitted. For the dotormination of 
the animals from the caves of Wales I am indebted in part to Mr. 
W, A. Sanford, F.G.8., and the late Dr. Falconer, P.LS.$; for 
that of the Mammals of Brixham, to Prof. Busk, F.RS, and for 
those of Salisbury to Dr, Blackmore, F.G.5, 


* Teitish Foul Mammals, 8vo, 1946, + Norwich 
Falconer, Palwont, Mem. 1868, Lartet, Comptes Renda, 
H Op. ext. wo. i. 
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Araestar.—On eee ecorert authority, ‘Brit, Foss, Mamm, 


we ‘Mus, Cambridge, Quart, Journ. Geol. Soe, vol, ~ 


‘Baxxrronn,—Brit Me TT. 
ieee Bovis Mr.T. Layton (Kew Bridge); 
Bexxixxierrox ent Mine ¢ Gall. Surg.; Geological 
Sox (Sea en. 7. 88); Apporley Court. 
Basaxrox Ds Nine Ma. Gest! Survey; Brighton. 
ee ‘Coll. Surg.; Quart, Journ, Geol, Soe, vol, 
Geological Survey; Quart, Journ, Geol. Bos, vel 


ceo tector Tho rswals 
‘Crariax.—Mas, Geol. Soc. 


eee Sa te Wea Beolesd, 
‘—Brit, Mus. 
ee et ne 

Corzx Hatu.—Mus. Sir, P. Egerton. 

Covzoxn,—Coll. Mr. John Brown, of Stanway Brit. Mus, 
Cvrmam—Coll. Mr. Jamos Parkor. 

Darrony.—Strickland 


Coll., Apperloy Court. 
Donem9.—Alus, Geological Survey. 
Denson efCal. Dr} Broo (Colchostar). 
ees can veo id Coll., Apporley Court; Mus Wore 


Fawenn Coll Mr. sama: ay eat pie 
dey oF MW. A Santon rl 








= 


202 raocexprxes oF Tae orotostear socrmrr, [Feb 24, 


Frapeeny.—Mus Worcester. 
Fixes Haxx.—Mus. Worcester. 
Fusanvoune Mus Dathy Bey, i 1 Wlawood, 
avouD.—atti Bath: Bays Be 
Gxuatan Ocuax—Coll. Me. C. Se =e 
coe 


niin — Mus. 
Hanwicts— Bat. Ms | Alda Colehestery Tir’ Brco (Colchester). 
Hxpmerast,—Brit. Mua, 
Tram Lrowaneios Coll, Rev. W, Symonds (Peadock). 

rast LvawanDrxi 0 
Haux-Hixan.—Quart. Joum, Geol. Sec. vol. xx. py 158 
Hiwrox —Mus. Coll. 8 
Hoyaean Hannovn.—Prit, Mus 
Haxe-—Mun Soe Astigaain, Oxford Bt Mi 

F.—Mus, Geol 


vil. p. SL. 
Toxsancuan at ‘Journ, Geel, Soc. vol. xxl. ord x 
Surg. 
us, Hath 
sR. Fitch (Norwich). 

ees “pis Geological Save. 
Kxw.—Coll. Mr. 7, heen 
Lani Matin Mus i Hew Th 
Lawronp.—Mus. Oxf 


Laxpa—Mus. Lee aes 
Foie go Ba Survey; Rev, O, Fisher; Brit. 


ua 
Larriz Connxnrox,—Mus. Worcosten, 
Loxpox.—Undor this head aw iachided Deptford Grey'sinn-Lane, 
Camden Town, Chelsea, and other suburbs. Mus ‘Surg. 
Mr. J, Watherell, Geclogical Survey, and Liitish Mus 
Loxnroox,—Coll. Key, H. Winwood, 
tive eeinatie ssh xii. p. 104, 
SLanvenN.—Mus, Geological Surv 
Mivyorn Hrir—Quart. Journ, eal, ‘Soe, xxi, p, 250, 
Movisiax.—Brit. Mus. ; Mus, Goologieal Survay. 
or ent Surrey. 
Gedlageal Survey 
Dat ten e 


Ovxvie—Brit, 
Ovenrox, —My 
D. 


nat —Preatwich, Quart, Journ, Geol Soc, Aug, 1861, 
Prenira.— Maus. 
Prrrarpox Comsox.—Mus, Geol. 
Puxwovrn Ratex lnacnt— Mun Col ‘ark. 
Rucunvins Quart Journ, (al, Soe. xxi pH, 

Brit, Mus.; Mue. Cnmbnidec, 











ri) Ot Tot, Owen (Beit. Foss Momz, 

A Journ, Geol, Soe, xx, p. 374. 
Brit, Mas; Mus, sing ON + 
Journ. Geol. Soe. xxili. p. 





the Speci Carnivore, vs 
thie cuiicre et the Grisly Bear ia Bere 
Sproved by Prof, Bunk in 1807, ax well as its probuble ident 
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), species ie 
e ‘Britsin was proved ii 
{from Banwell Cavo, in the calleotion of the Earl of Enniskillen, and 
Heaton Gave it ie suo probotiy identical with the ootine 
is most i wit ” antiqua 
fal Darian fro toa ousccus brvocin o£ Cotta §. s 


sees ak as aie 


Spa athens Boon Pyro ix tho mouogrophs os the imal puted 
Pre Canine tantly Felide, specion Fils lynz. We are 


a species Felis 
indebted to Dr. Ransom for the discovery of a lower jaw and skull 





1869] ‘DAWAIS!—BRITOSM POSTOLACIAL MAMACALA, 205 


‘British Fossil Mammals,’ fig. 70, and reproduced by M. Gervais as 
ee rene enil DOw be ered, snd therelors becsiel ba 
admitted in evidence of the existonco of Machuirodus in Britain, 
Dr. Falconer inclines to the belicf that the Machkairodus latidens was 
specifically identical with the M7 cultridens of the Val d’Arno; but 
since the remains are so very fragmentary, and since they are india 
Pay ted in rporton ths ongth thant ain pc 
mens, it is safer to preserve Prof. Owen's namo in the English 
nomenclature. 


Order Buminuntia, family Cervides, specios Cervus megnceros, Hart, 
poe teen a a . Maghiry me Corvwe me- 
guceros, proposed by Dr. Hart * in 1830, tof Meyaceros hiker= 
ic fessor Owen in 1543, since no difference of even 
yaluo has been adduced to separate it from tho great 
Cervuat. It is identical with the Cervus giyanteus of M, 
is, and the 0. ewryceros af Dr. Falconer. 
Order Raminuntia, family Cervide, species Cervus tarandus. 
Cerwws tarondus, L,, includes Cervus priscus, Cuv., 0. — j, Ca¥, 
; Owen, which havo boon proved, by the 
antlers from Gower § and the Mendip caves, to be 
forms nssumed by the antlers of one and the same species. 
Ruminantia, family Cervide, species Cervus elaphus. Tho 
of Cervine antler hae Kent's Hole, on which Prof. Owen 
his species Strongyloceros See |, cannot bo differentiated, 
by its slightly larger sixo, from the corresponding portion of 
of the Red Deer. It forms one extremo of A series 
from. papery fossil to the smallest living antler, and there 
cannot te said to indicato « new Corrine species. The right 
(fig. 195) ns Corvine, and ascribed to Sérongy= 
is proved, hy the lange development of the aecassory 
frue molars 1 and 2, to belong not to a Cervino but 
. In tho absence, therefore, of evidence to the 
, Strongylocerve spelows is included under Cereus elie 


moschatur. Tho 
c, the Musk-Ox, has 

M. Lartet, De Blainville**, and myself H+ to have 
in common with the ox or buffalo tribe, save its large size. 
name, eiery Ovibor moschatua, proposed by De Blainville 
‘and indorsed by the high authority of Sir John Richard- 
‘must be accepted instead of the name Bubalus moschatus pro= 


2 i org of tho Fossil Door of Ireland. Bro. 1890, 
British Asociotion, 184%, p. 287; Brit. How Maminals, 
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, the Mackairodus, to the discussion of which animal we shall 


y Reseucoriatin, Arettle pratensis, 4, i, and A. am= 
vf “None of these aro of any special in classification 
So. 


§ 

tive numbers of the animals to which they only when their 

des ‘size aro taken into consideration. Thus the 

stono-like molars of the Mammoth would survive the destruction of 

‘all traces of the bonos of the smaller animals, and romain in mi 

‘instances ns the sole evidence that Postglacial mammals ever dwelt 
where they were found. ‘The carnivores alto must neces= 

number than thelr prey, the herbivora; and 


‘that their antlers annually cannot be compared 

i persistent horns, because out of equal 
will leave far more abundant traces. 
these facts In mind, it is not at all romarkable that the 
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Wad all the cases isolated occurrence of the 
numorical difference would have boon 


in the ion of 54 to 18; the Reindeer to the Red- 

to 80 and 6 The numerical proportion of 
to the Urus was as 49 to 27; that of the Hs span 
285 that of the Wolf to the Fox as 27 to 
‘Musk-Sheep show that it was a stranger, 
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into consideration, prove that he was not only fow in numbers, but 
emmeie an repent ae oe Sick implements in 


$7. Zine gd Mammats of Scotland and Ireland.—The nambor 
in England ond Wales that have furnished Post- 
tunumals is at the Teast 143, We will proceed now to the 
‘of those found in Scotland. The earliest. recorded dis- 
covery is that made in 1817, of the Mammoth in the parish of 


* The 536 caves adiled to 112 riverdeposits furnish the common denomi- 
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Shrub Hill; and to Mr. Whitaker, F.G-3. 
in (et RE 
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superficial of Groat Britain and Ircland? The fact that 
they tire not altogether absent from Scotland and Ireland would im- 
O28 those two. sontriee were not inmalated from the mainland 
luring the whals uf the Posty! hk. And yet 
there naust have been some barrier to prevent thar immigration, 
Ttis ne true that sinco Scotlanit was submorged to a dopth 
feet (deer than any other part of Britain bas yet been 
lve been sulmerged), the Scotch lowlunds would emerge 
from ‘he waves of the glacial een long after middle and south Brie 
tain had been oeeupied by the Postglacial mammals, if tho rate of 
elevation were equal over the whole British area; their remaina, 
therefore, might be expected to he more rarely met with in Scotland 
than in England. sir Charles Lyell * necounts in this manner for the 
rarity of Postglacial mammals in Ireland, But while this may be 
ome of the causes, it seems to be only secondary and subordinate to 
Another which as yet has not been explained. A map on which I 
‘have laid down the distribmtion of the Postglacinl mammals in the 
cee te Kin he which any one con construct for himself by 
distrityution) shows large arcas in which I bave 
no oars that Postglacial Mammalia have as yet boen discovered, 
Aline drawn from St. David's Heal due east ax fur ax Hereford, 
and thonce passing northwards through Shrowsbury, und sweeping 
round in a wonterly direction through St. Asaph a far as Holyhead, 
argumseribes with the sca-bonrd a region which is singularly devoid 
of Postgiveial mammals, but which has been proved by Professor 
Rameay to be full of traces of terrestrial glacial action, Again, » 
Eno drawn from the mouth of tho Ribble to that of the Tecs is the 
southern boundary of the barren area of Cumberland, Westmoreland, 
pee Taanelire and Northumberland, in which Mr. Hull has met 
Fith unequivocal traces of the former existence of glacierat, In 
Scotland and Ireland the proofs of long-continued subscrial glaci- 
‘ation are most ample and abundant t. 

These areas therefore agree, not only in the rarity or absence of 
tho fossil mammals, but also in presenting traces of the action of 
land-ite. If the two phonomena be coupled together we have in 

MY opition a vere crue, If wo suppose that the ice-sheet, the 
=i of which looks so fresh and recent in these areas, was in ex= 
ixtemeo while the Postglacial mammals wore dwelling in Britain, 
their scarcity or absence must of necessity follow, In Scotland, thé 
fact that in two cases the Mammoth hos been found undornoath, 
and in ono cate in tho midst of the till, implies that in that country 

fal phenomena were going on while Postglacial mammals were 

in ee neighbourhood. Hoth Mr, A. Geikie and Sir Charles 

in the Aelief that the glocicrs had not forsaken the Seotch 
=a le a ys when man dwelt on the banks of the Somme 

Mi the valley cf the Thames, On tho whole, therefore, L may 

th a very high degree of probability, that the higher 
—t of ‘North ‘Wales and of the barren areas in Englond and 


& Antiquity of Mex. + Bainburgh New Phil, Jour», 1860. 
3 Gate Kenn Geol. Boo, Glargow, vol. i. pl. 
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nas meguceron?, C. ro  daphas, Hos prinigenina ippopola~ 
seth from oth 
against mys from other geographi cl vine 


The 
bed, is found abundantly in the Pliocenes in the north of Italy. All 
that can be said about the Cats, the Brown and Grizzly Hears, the 
Eat abi Arvin rest’. pratni end ta cozsnon Moves, 
agrestis, A. pratensis, e common Mouso, 
is that none of them have yet been found in the Forest-bed. The 
seiing group of Paddgacial mummals, consisting of the Glutton, 
Mask-sheep, two kinds of pouched Marmots, 
ie Gare, tho Lomming, and tho two extinct «pocios Zhinoceros 
tichorhinus and ephes 5 primigenius, appear in strong contrast to the 
other animals. ybably migrated, as M. Lartet has suggested, 
from their ancient home in Siberia ; and their advent in Britain de~ 
fines the Postglacial from the Eregisdial fauna, The mee of 
Palmolithic 


ne Cave-lion, and Care-hywna may be con- 
eae Relation of i 10 Prehistoric Mammals.—The Sheep, 
me Dog make their appearance for the first 

time in a9 historic epoch in alluvia and bono-caves, sometimes 


‘with and sometimes without the traces of Man. All four are found 
round tho Pfahibauten of the Stone age in Switzerland *; and there 
i no ovidenco ee apes that they say hs may havo een 


the northern Mammalia, with the excoption of the Elk and Rein- 
doer, had vanished away at tho close of the Postglacial epoch. The 
Bison, moreover, was no longer found in our island. Tho rest. of the 
comprising, for the most part, the smaller 
Tived om, such as tho Brown Bear, Irish Elk, and the othors 
Tie Gharocerite, “Phe Stachel Mowovale-—Tho fellow 
. ie cial Mammale.— wing mi 
ey as the fossil mammals that characterize British Poste 
deposits from those that went before and followed after :— 
‘Palmolithic Man, ‘The Mi 
The Gitte 5 


‘Tho tichorhine Rhinocaros 
The Cnr ‘The Mammoth, 
The he vin Tar? ‘The Lemming. 
Sinan 
‘Tho Caro-hyana. ‘The B ‘Marmot, 
‘Tho Panther? Spermophilus erythrogenoides 


# Bitimeyer, Pauna der Pfahibauten, 
You, xxy.—rant 1, a 








L 


DAWEIN4—NRITISN POSTOTLACTAT MAMMATA, 


Could the Mogarhino or Southern species of Rhinocerce have dwelt 
ander the same climate ns tho Musk-nheep? I think this 
iinpostible. Had the constitution of the former animal 
elastio, it would hat i " 
snimals from the north 
the 2, inus of 
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oumerous in the North Soa of the period. It is hardly within 
that all proof of submergence benenth the Glacial 
removed hy subwerial denulation from no large 

@ north of the Thames, and in North Germany, 
so ample, It is therofore probable that the 
Thames roughly marks tho position of the 
ial coust-line in Britain,und that to the south the relies 

of the Proglacial eontinentextended withouta break throngh France 
into Ttaly ; while to the north tho look-out was avor a dreary expanse 
of sen burdencd with icborgs, like that off the coast of Newfound- 


temperate or moderately warm climate that prevailed over 
British portion of the Proglacial continent before the depression 
took place, must have been lowered by the of yo much 
melting ico on tee presence of the Boulder-clay, and 
expecially in the noighbourhood of the comt-lino, indopendently of 
‘any great change flowing from somo other unknown and cosmical 
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the Preglacial mammals from the area over which it was felt; but 
nevertheless it is highly consistent with what we know of the 
migration of Horhivoros to supposo that now nnd then some of them, 
such ae nw, may have ventured northwards aa far an the 


Again, M. Lartot has shown, in his memorable essay on the mis 

(Tova lalinateameg that tho Aretic division af the Eoaaeaaish or 
mammalia (the Mammoth and Tichorhine Rhi 

and the rest) invaded Enrope from their ancient home in the north 
of Asia (where they probably dwelt during the Pliocene epoch, 
‘Tertiary, in Western and Central Europe) at the commencement of 
‘the Quatornary or Postglacial poriod, the change in tho 
Pliocene , coupled very possibly with the depression of 
land in Siberia, causing the snimals inhabiting that area to 
advance westwards and southwards and to occupy the fecding~ 
grounds till thea belon; to the Pliocene fauna. Thia 
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Is, tusk-sheep, 
the ekinata nder which thay lived was wvore, | But 
hand, 10 PFVSeHCC potamus or 
Sihakast dents r.oo wo'can,Tulge by ibe habltn at 
‘species, could not have cndured the low temperature now 
for the ‘wellbeing of the Musk-sheep or Reindoer, involves 


te 


forsiles du Midi de la France” *, explains the 
ii r—First of all, he assumes that the 
side by sido 
10 Postylacial cli- 
insular than that of France at the pre- 
it is ostablished boyond all cavil that during tho 
Postglacial fauna occupied Britain our island formed on 
portion of the continent of Burope—a fact that would at 
oare demolish the ides of the existence of an insular climate during 

epoch. The Hippopotamus most probably was, as Sir Charles 
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dually been modified. As Britain became insular tho climate grow 
more equable, until in the Prebistarie epoch the sole survivors of the 
northern invaders were the Elk und Reindeer +, the latter of which 
grew more and more scarce until at last it became extinct in the 
menntains of Caithness towards the end of the twelfth century, 


Diwovestox. 


‘The Passrwxwr suggested that a fourth period might be added to 
peers cy er (tns matter, vis. tho Glscial period, during 
which it appear from the poper that some, if not all, of the 
“ dial” animals may bave lived in Britain, 

Se some of the referred to both the 
Peatglacial snd. jal periods (such, for instance, as the Hymna, 
Lion, and Hippopotamus) were of southern, and not, like many of 
the others, of northern and eastern origin.’ The Lynx also might 
not improbably be of African descent, It was abundant in the bone~ 
breseia of Gibraltar, as was also tho Cervus eophus and C, deme, 
Blephas antiquus and Khinoceros wight also be regarded aa southern 
forms; and it was worth consideration whether these portions of 
the fauna might not be connected with the time when Southern 
Europe was joined on to Northern Africa. 

‘Mr, Tare stated that at Carricktorgus there was a forest-bed 

ial drift, from which possibly the clephant-remains 
fownd there had been derived. 
% Ann. des. Se. Nat, tome viii. p. 107 ef ag. 
t *'Ou tise Bange of the Reindeer,” Pop, Science Review, 1807. 
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Mr. W. Born Dawxnrs, in roply, admitted that possibly vom 
as Postglacial belonged also to the Glacial period ; 
but for convenience’ sake he had adopted the three divisions in the 
paper. He saw no necessity for any of the animals boing of puroly 
southern origin. He did not identify tho Lower Brick-carth of tho 
Thames valley with tho other rivor-doposits, though, from the 
presenee of the Musk-sheep, he was inclined to place them later than 
at one time ho did. ‘Tho only reason he could give for tho absence of 
Proglaciol caves both in England and on the Continent was, that the 
rocks containing them may have been removed by denudation. 
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PROCEEDINGS 


or 
THE GEOLOGICAL SOCIETY. 


POSTPONED PAPER. 


On Daxosavnvs oe the Kreweninox Bey Rife!) Hu. 
By J. Woon Masox, Esq., F. 
(Read Nov. 2, 1865*,) 
Eanty in the spring of 1866 I obtained from the Kimmeridge Clay 
of Shotover-hill, noar Oxford, four entice teeth sie ae 
tooth of Dakoraurus, which is now for the first timo 
figured as a British genus. 

Tho only deseription of this reptile with which I am asia 
is to bo found in Cuonstedt’s * Der Jurat.’ ‘This author, after afte 
tioning the circumstance of his having dovaribed it in «formu weak 
under the name of Megulosaurus, states that the pie of the 
skeloton known is a portion of a lower jaw six teath, 
which aro implanted in distinct soakets (Alvola)t a detachod tooth, 


figured in tho work referred to, well ‘the general characters 
given below, even to the crenulation of the trenchant murgims. 
Fig. 1. Fig 2 


a é 





4, Anterior view of tooth 
of Dakesaurss, 
4, Portion of ridgeot mime, 
Posterior view of Inrgest tooth to 
of Dokosawrss, show 


. or the disousion on this paper ae py 16 of the provent yolume, 
+ P. 789, Atlas, tab. 07, fig, 11. 
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‘MASON—DATOSA TRUS. 29 
Peteeedieemnee TS et aan it among his 


ae eaereere urn td too, sumeciated with remmnion of 
coures, Gyrodus, Spherrodus gigas, &e., in the Potton Sands 
Weal A: Belly theen exe te ompantons, both in the U 
iteJure and in the Kimmoridgs Clay of England. 
‘Walkert also mentions it ws occurring in beds probably of the same 
ut Upware, in the Fons of Cambridge, and in similar company. 
have examined, through the kindness of Mr. W. Davies, a suite 
he Potton fossils at the British Museum ; but it would be almost 
esetble, ‘to the worn condition of these fossils, which have 
lently been from older rocks, to determine with any de- 
5 of certainty its presence among them, 

J =P ep clipped imens of Dokoraurus 


srences of xpocifio valuo; I therofore propave to retain M. Quen 
Wa mame of maceimus for tho latter. 
Fig, 2 Fig. 4 
a 6 





‘External tooth of Dakweaurus, th 
errant eo sonloat nee "Side view of en anterior 
}. he same tooth, showing the pulp-cavity. tooth of Fatosourus, 

is 


ehuroctrizod by lange, conical, incurved and aligh 
Perel seaths tin emoods and il enamelled crowns of WI 
trivomed lon, 


the ridges; one of these, the anterior, is lost sooner than 
Sine, which is continued a short distance into the ooment~ 
Paleontology, 2nd edit. p. 300, 1 Geol, Mag. vol. iv. p. 3X0. 
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DONATIONS 


70 Te 


LIBRARY OF THE GEOLOGICAL SOCIETY. 
From October Ist to December 31st, 1808. 


I. TRANSACTIONS AND JOURNALS, 
Presented by the reapective Societies and Editors. 


American Journal of Scienco and Art. Second Series. Vol. xlvi. 
oe 187 & 138, September and November 1868, 
Physical observations on the Andes and the Amazons, 203, 
Rohit —On the Caucasus, 214, 336, 
Hunt.—On tho ae ‘of Vermont, 292, 





Dawaon and Ci -—On Kozoon Canadense, 245, 
Sow eality of Mateors roe in Georgia, 257, 
Notes on ayo \-Hotchy Valley, 266. 


‘Tylor —Amions Gravel, 302, 
fant—Geology of South-western Ontario, 255, 
Marah.—Now species of Fossil Horse (Equus parinhus) from the Tere 
of Nebraska, 374. 
Newberry. —Later Extinct Floras of North America, 401, 


American Naturalist. Vol. ii. Nos. 8-10, October to December 
1868, 
J. Wymnan-—Freahwator Shell-heape of the St. John's River, Bast 
449 (1 plate). 
Antiquity ba aA 
What in Geode}, 00. 
W.T, Brigham.—Karthquakes, 639, 


Anthropological Review, snd Journal of the Anthropological Society 
of London. Nos. 22 © 23, July and October 1868. 


Athenwam Journal, Nos, 2136-2148, 


ILC. -—Chalk, 432, 
G. G, Watlich —Chalk, 404, 582, 
fH. Hawloy—Chalk, 497. 
C. Boke—Gold-fields of Eastern Africa, G04, O44. 
Solfatarn, 806. 
Vesuvins, 714 





Bordeaux. Bie da Sos dee Sere Phyegen ot Nai 
relles de Bordeaux, Tomev. Avec Extraits dos Procis-verbaux 
ot Bulletin Bibliographiquo. 1867. 


Boston (US). | Memoirs road befor the Boston Society of Natural 
History. Part 3. 1868, 
ant nis Penmen Phenomens of the Hawaiian 
Talands, with a description of modern Krapticnt, 41 (4 plate). 


Fra aries eer ent anes pm “3 


wit ot lane Crete, 
A 8, PRSKasent — Chaat Sie’ Seka Oe 


——. Vorteichniss der in den Schriften der schlesisehen 
fur vaterhindische Cultar von MG0C 1009 entbellonen ba 


Calcutta, Asiatic Society of Bengal. Proceedings. ek 
June to August 1868, 2 a , 
W. T, Blanford.—Goology of Abyssinia, 160, 

Journal of the Asiatic Society of Bengal. New Series, 
Wo. 47, Parti, No. 1, and Part i No, & 

Cambridge (U.8.). Proceedings of the Amaciean Ata oea 
es Vol tea Sr as - 
 Slerry Hunt The Ojos and Netiod of Minenlogy 888) 

Serenata ie ce 8). Memoirs of th 

Dery tree nape el Part 1. 


irre tareeeltetr Gr i 
from a Rangoon Petroleum, 289, _— s+ 


Chemioal Soity, Journal, Second Serie, Vol. vi. October to 





‘DONATIONS. 223 
a ees Vol, xvi. Nos, 405-417, October to December 


an. 
Coal-deposits of Spain, 254. 
of Coal, 357. 
Grout Rens Cot Sad 404 


eran rank seer whee 0 
Garrudhenns Forest Tiwes of the Goal period, 603, 


Dresden. Denkschrift dor Geeellachaft fir Natur- und Hoilkande 
in Dresden. 1868. 


Geinitz.—Die foseiléon 
Jen, 31 (4 plates), 
—._ Nova Acta Academia Cusarear Leopoldino-Carolints Nature 
Curiosoram. Tome xxxiv. 1868. 
©, Mauch,—Afvican Travels, Leopoldina, 70, 
—. Siteungs-Beriohto der natarwissenschaftlichen Gogellschaft 
leis, Jabrgang 1868, Noo, 4-6. April to June. 
Geinitz.—Oalt bei Sebussentied i Obsrschwabon, 49, 


‘Erdbebon in Muhlon in Graubiinden, 62. 
pena ~~Expodition sur ‘Aufaichiing eines Mammaths in Sibirien, 


Kahler —Mineralogiaches, 56. 
Roche —Mineralogisches, 57. 


—. ‘Tageblatt dor 42, Versammlung doutschor Naturforscher und 
Acrite. 1868, 


Mohr. —Uober dic Steinsalzbilda 
a ‘Augit~ und Amphibolgruppo, 


-—Temperaturbeobachtungen in Bohrliichern, 122, 

Mobte Der Keermertinl swischen Eger und Franzensbad, 133, 
Krmischer—Organiachs Stractur der Rumkohle vou Zwickau, 185. 

MBbL—Geognosie der Umgegond Kamels, 186, 


Genova. Mémoires do Ia Socitté do ae top be Histoire Natu- 
relle do Genére, Tome xix. Partie 2. 


Gealogial Magasine. Yo. Nos. 10-12. Claber to Beosnber 


yappon aus dom Plinorkalle in Stroh- 


Cia the geous Trimereila, 441. Get as, 
J, Brana—Cavities in the Gravel of the Ouse in 
I sess toes irabilis, Token 445, 


the Wenlock Limestone, de 
og Saag eben 
Ti Labi Rooke nad Desteibution of Betts Posi Bricblopods, 


F, W. Hutton Classification of Rocks, 508. 
G. Palo Sorvpe—On the mppoted Isternsl Wisidity ofthe arth, 
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~ondon, Rainburgh, and Dublin Philosophical Magazine. Fourth 
Series. Now 243-245, October to December 1868, From Dr. 
W. Francis, F.G.S. de. 
en ett cacea 
‘Time, and the probable date of the Glacial 
ike Dre Mites Pasa ae : 
Tongman's Notes on Books. August 1368. 


Tund. Acta Univorsitatie Lundensis. Tom.i, 1864, From Sir 
Charles Lyell. 


SL, Tornqvitt.—Om Figeletngstraktons underailuriska | iil. 
eae [On the lower Silurian depostta af the digtsicé 
ow, steps Tectabeballeroa uh dead nef eee 
ls se 98). (On the Tantalium-metsls and their native 


—. ——. Tom. ii, 1805, From Sir Charles Lyell, 
©. W. Blomstrand—Om Ts ee ne ee 
ft, 1, Om Kohumbiter och ‘Tantaliter, i. (pp: 28), [On tho 
0, ferallDm de Gecloeliza tonaiogarae (Norge, I= (Pe 
[in geclogied invetighiosinNeresy.] 
—. —. Tom. ili, 1866. From Sir Oharles Lyell. 
8 L, Tamavist—Om Lagerfiljden in Dalarnos Undersiluish bild- 
ga, x (pp. 20,1 plato) [oa the sauaace of the eda in tho 
B .—Palwontologiske 
fee etn eae ioee 
Faxise Limestone at 
Pp.  Gfver iatiden i side Svorige, vii. 
es pee) (Notes on glacial periods in Southern 


— —. — on wiih ig iri 


geoguost och paleonto~ 
i Cano te hny ad 


oa ca of the saeee Geological Society, 
Vol, vii. Part 9, 1868, 
B.S. eld —Copper, ion, and othr mineral doprita of the Maytime 
ps, 6. 
—. — Vol viii. Part 1, 
Medial Prees and Circular. Vol. vi, Noa, 15-27, 


ei Bulletin de Ia Société Impérinlo des Naturalistes, 1867. 





i te tierce mg br dig Tantalit, 44 
——. Usher Achtaragdit nd Granatin, ein cigenthimbiches Ge 


Otte sso Soligalitick Limestone (Tussin), 








Munich, Sitrungsberichte der Kénigh-bayer. Akademie der ‘Wis- 
‘amchaten Minchen. 1868." Rand &. Heft, and Bend i. 


©. WW. Giimbal —Usber den Pyrophyllit als: Vemtainerungunistel, 
ian Note-Book. Vol ii, Nos, 22-24, October to Docember 
1808, 


ee Phenomena, 902, 


‘and Lend, 
Houle of Fea gathering from tho Northumberland Low Mais 
Coal Shale, 334, 
Barthqaakos, 351. 


Paris, Annales des Mines. Tome xiii. Livr. 3. 1885. 


E. Fucha—Gisements métallifires des valléea Trompia, Sabbin et 
Seasing, dans i Lombandiesepentscnal, 1, 

Accidents das los mines dA. 401, 

Exposé do l'industrie minitre de la 463. 

Quantites Bn argent produits pur VAustrwlis ot les deux 


Sem 
Novada, £00, 
Mnwd wor: de Vion, 02, 


——.. Bulletin do la Société Géologique de France, Deuxiéme Série, 
Tome xxv. Nos, 2-4. 


ba —La grande ne doa ilew pty | 
Se ecneee ace eee 4 Djjura, 


Garigou Termin Lanrention dans l’Ariage, 16. 
wpnlelioee .—Ancien glacier de la vallée d'Argolis, 141 (1 
late) 
Studer.—Sur In 2** Giition de la carte do Im Suisse, 169. 
Mortilet —Laornae dans Jeo expe 180. 
jbray.—Couches aédirmontaires aux al los Gmnissions basaltiques 
Betti marae cipatin a Fe Fenouifety Ms 
-—Caleaire cipolin de Fenon’ 
Tuislquee eases oo pede datas 
P potlonens 108, 
Lory.— Structure dos hips ootidentale, 31 
Fag inact den ens ds fale aye Ap, 285 
a0 
Hes fnitos dans In Knbylie, 251 (1 plate), 
ze Beanlion—I —Featies trouvéa ala ar itivcate aig, 


Itier~-Da 210 qu’ ont joud les eaux minérales dans les formations 
geologiques ‘postérioures aux dépots des demiers termina tertiaine, 


Lappareat.—L'extension du terrain crétacé infériour dans le nord du 
Parisien, 264, 


Coquand.—L’étage dos Mares irieées de étage Rhétion dans Tes 
environs de Montferrat, 201 (1 plate). 
paae ss. les trois founcs meso-crétacts do Cheville, 313, 
Flore forsile de ‘Coal, a 


hea Covehes k Teredswlute Teton so le Ponte de France SB 











, 
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Paris. Bulletin de li Société Gvologique de France, DeuxitmeScric, 
‘Tome xxv. Nos, 2-4 (continusl), 


Hort —Analyas des techurehes géologiques duns les partion de 
Savoie de, de M. Favre, J5¢. 
‘Tournouer.—Terrain des environs de Rennes et de Dinan, 


867. 
eR en renin pee ty 
Fischer —Gealogie du Cay ay 
mone “at tt Io bad-et de Is 


aga“ euphallqaes zine de Ragusa, 420, 
° 
Bimonin’ “Mice darat Tape tu Go 
oms—Tura porn bo in lout Slane, 4650, 
" ot kimanridiens do ln Henle Aarne ABS, 


= patticllire deo gris rouges on Afriqua et 


“Asin, 480. 
istoim ancienne We In Seine, 490, 

ge dn pion came rae 
In péfodo quaternary, 373 


stale des gr dane foi, 7, 
do ln Chars landifery, 


Britanniques, 
fa de Tihinachno troarés A Dilly, Ga, 
Dieulatit-—Zone a Arial conoris dans Ia 8.E. do In France 
Garrigon et Martin. —Géologio do Luchon, 
‘Ville —Notice mingrwlogiquo aur los cant Dellya, G41. 
——. Comptos Rendus hebdomadaires dos Séancos do Y’Acndémia 
dea Scionccs, Douxiime Somostre 1868, Tomo xvii, Nos. 7-22. 
aA Sie aiid do Lycopodiacée 
= Dolanrior.—I a cher 1 BAT du dans 
ienbadhoied fen 
B. Savy —Densité, salury et couraats do Pocdan Atlantique, $83 
MM. Kestner of Mewaler.—Combuation de 1" rea tn. 
A. Pomel—Sut le Ms ) dourgunre nouveou du 


vio Se Tp volume d'eau G6Lit6 pos los nucleus placters, 


— Berthelot —Matire charbonnouse dos mstorites, 841 
E, Pabst Fats pour servis & histoire érptive du Veuve, 802, 


3, Dalenoio—Conatta jue des eae do i 701, 
Vicomte Ween pe ome dey cise do Ti ‘ics 


— Hiortdakl—Sur lor alliages dor ot Wargont ie Ko 
M. rae Gain ~Morhagtat ‘atomique ot ‘Semcldeulnire eg 22 
{Do Laca—Rochorohee aur eu thormle de Is solfataro do Pous- 


¥, Fourou.—Gisemonta do cing wiries Imearhonde proves 
nant des rochos paléazoiquos Thee ee donc, 100. 





DONATION®, 
Parle. Comptes Rendus hebdomadsires dea! 
des Sciences, Douxidme Semestre 188, ‘Tome Leis 
(continued). 
P, Pisit—Tremblement de {2.29 sot 1588 dan a 
partie Sela de Acie da oy ij a 
— Simonin.—Tremblemeat de terre rome ea Collet To 3 
octobre, 1000, 
&, Grul.—Consitution o oigne es len os Vong, 1071 
G, Villo.—Sulfate d'ammoning ue dana low kagertt is Teas, 1078 


——., Nouvelles Archives du Muséum d'Histoire Naturelle de 
Paris, Tome tii, Fasc. 8&4. 1867, 


—. Tome iv. Fasc. 1&2, 1868 


Philadelphia, Procoedings of the American Philesophical Society. 
Vol.x. No. 77. 


Ds aye ae ae 
‘the abe 
4 gt ute on tn Uns Tet of tikes Mimoas 3, 
Photographic Journal. Nos. 198-200. October to Docember 1868. 


Quarterly Journal of Microscopical Science, New Series. No. 32. 
October 1868, 


T. HW. Bux <0 sorte organs living ab great dept fa. the 
“Neath Atlautie O 


Quarterly Journal of Science, No, 20, Opteber 1868, 
H.W, Croaiey-—Pot-teetinry eda of Norway and Sota 481, 
A. H, Greon-—-Lon-pyniten mince of Andalucia, 408 (plste)y 


eal Geographical Society. Procoodings, Vol. xii. No.5. October 


eo of ETC Os 
‘Tennant—Dinmonds in Cape Ootety, 
Bickmore—Doseription of the Bani big cd 
Cockburn —Physical Reaturs of Belize, 4 


Royal Society. Proceedings. Vol. xvi, Nos 104 108, 1868, 


St. Touis, Transactions of the Academy of Sciences of St Louis. 
Vol. ii, Pur 3. 1868. 
0.0. Dany -Daags through the Great Cnhon of the 409, 
B, Harrison —Age of the Deepioss Sil hills of south-oast 504, 
G, 0, Swallow.—Geology of 
3; Mareou—Dyas in Ne Nebrnaka kaa) 
N, Holmes—Loess and Drift, 
Solem. Proceedings of the Essex Institute. Voly. Noa & & 6. 
January and April 1868, 
Exxon eanadense, WW. 





Shanghel. Journal of the North-China Branch of the Rayal Asiatic 
Society. Mew Series. Now. $4. 1867. 


eS from Canton to Hankow, &, with Geo- 
A Notea on the North of Chie, ite productions and 
<=, Notes on the productions chiefly mineral, of Shan 

x taco, Recnimey ‘of tho old bed of the Yellow titer 80, 


‘ [—Notee on some outlying Coal-felds in the south 
enstern ec of of Chinn, 04, 
J. Edkins —Bituminous-Cool-mince went of Peking, 243, 
Description ofa ilood in the Iisa, 200, 
os Tustitution, Smithsonian Contributions to Knowledge. 


*. Reweouh—An arsetigatlon of th of the eo ‘of Neptune, 
G. Whittlesey, —~ Freeh water Drift of the North-western 





R. Ponpelly —Geological Researches in Chino, Mongolia, and J 
J.J. Mayes aad ©, A Sohott Physical ‘Obecevatlons i the Azetle 


——. Report of the Bourd of Regents for 1866, 


Bocicty of Arts. Journal. 114th Scasion. Nos, 828-835. Octobor 
and November 1868, 
Minoral Statistics of Victoria, 


Coppor at tho f Good tal. 
en res os eats aM 


Production of sulphur in Sicily, 853. 
——. — 116th Sossion, Nos, 838-840. Noyombor ond 


Bitumen sn Sicily, 
Lignita in Souther Taly, 77. 


Student and Intellectual Obseryor, Nos, 0-11, October to Decomber 
1868. 


Fiotoria Institute, Journal of tho Transactions of the Victoria 
Tustitute. Vol. No, 9, Soptembor 1863, 
JHE Wheatley —Lith:, with some chearvations on Its origin, 26. 
Mitehell—Tho Unphilosophieal Character of some objections to 
Wine Divine Tnspiraticn of Scripture, 3. 


Vienna. Anzoigor dor kaiserlichon Akadomio dor Wissenschaften in 


Wien. Jahrg. 1868, Nos. 21-29. 
1—Gletachorbocbachtangon, 180. 
F. von t.—Dio doreh das Exdheben in Pera am 13, Ang. 
vernnlnesten grosien Fluthwellen auf den Chatham Insel und 
a Aer Ones con Nev-Soctand, 228, 


fj ayet poled in ne , 287. 
‘Suess—Lagerung des Salzgebingos in Wicliczka, 20 
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Vienna, Verhandlungen dor kk, gologiasen Reina, Nox. 
13-16, 1568. 

Koonon—Dus marine Mitts 

otis ‘Seth ttt 8 Sena Natural in Vi 

eatierle Die Gena aeebes Elaleage | tid Putnok, 


Wolfie Eben der Se Sahn a 
~Verhiittnine der der Zemmplines Goble 18. Bae 
Stache—Die Seinen der hoben Tite, 


Paul—Das Gebinge v von Baarko, S24. 

Sehiinbach — Die Kreideformation in dan Umgelxmgen voo Jooggh- 
iat und Kénigtnhot im telichen I = 

“ages Ueber dic geologisches Verhalinieee am Ditrrenberse 


—_— Glinteung de Te ‘Trias in den Umgebungen des Haller Seals 


berges in 
Mauer.—Die Section »» Geol und 
eke apr 


Sehltabech io cral-Verrommlung dot deutschen geclogi«chen 
toe i Hieber ren Kalle $44 
—Vebor phorphoraren . 
der spanivchen Tring, 348. 
ts Hppeeonpeae “nit Porphyreemenk-yan Seilaait bel 


See Dio Kreidebilduagen dir Umgebungen von Jitin im 
boner Bbhmen, 350. 














ngehigheit der Hrannkoblen von Hiring: 


r~=-Die Ameisonfaunn des balticchen B85. 
we ara dem Biwnbacher ire 
Réssler.- BS ilenay von Sitka, 387. 
Seabee a Parullelisirung des alpinen und ausseralpinen 
ns 
Hagtoau exit ber das Wassecesbrach im Soongwere xu 


ili 
san ee TerGirablageruagen. der Umgebang eta 


are 
Foetterle—Dio Draunkohlenablagerung bei KisTerenye tun siidist= 
"Fcien Theil des Neograder Cootntey 400, 








Zeitechrift fiir dox Berg-, Hiitten-, und Solinenwesen. Band xvi. 
Lief. 3, Berlin, L868. 


Zix.—Die Marmorindustrie der npuaniechen Alpen, 187. 
Baatere— Di Eisenerse der Gegend von Ejbingerode am 
iy 100, 
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opie fiir die gesammten Noturwissenschaften, Band xxxi. 


SR pred Ag.=Xenacanthus Beyr. im Wettiner Koh- 


BP. Behonttn Zar Kennfaiss der Erspioye des anbaliochen Marten 
inem ‘Bick anf dio Zochstoinformation seiner Umgebungy 


c. Gioba. —TDie Gottung Neoschisodwe im Liceknuor Muschelkalk, 


Crodner.—Granzechichton swischen Keupor und Lias, 180, 
— Fomiler Starnm in der hallischen Braankohlo, 962. 
——  Monstrositat yon Knerinue lliiformis, 262. 
R. Kner—Die fossilen Fischo in dar Kroido yon Sendonhorst, $74, 
Crodnor—Thoneisenstein boi Mithlhansen, 423, 
A. Sehmildt.—Microscopische Gobilde im Keuporsandstein bei Pabst 





f, 542. 
Eichol.—Pflanzanroate im MuscheTkalle bei Schneitlingen, 560, 
Zoological Society. Proceedings. 1868. Part 2. 


IL, PERIODICALS PURCHASED FOR THE LIBRARY, 


Annales des Sciences Naturelles. Zoologivet Palvontologie. 5* Série. 
Tome ix. Nos. 1-4. 


Annals and Magazine of Natural History. Fourth Series. Vol. ii, 
Nos, 10-12. October to December 1468, 


nter.—Structure of the Shells of the Brachiopoda, 205, 
Wallich,—Coccoliths and Coccospheres, 17, 
Atthey—Occurreace of the Palatal Teeth of a Fish belonging to the 
eo Glimacodus, M'Coy, in the Low-wain Shale of Noosa, 


Nicitison—On the Distfbution in Tne of the various Dritish Specien 
and Genera of Graptolites, 347. 

nerves of tho Genus Amer in the Pest and Gravel 
Deposits in Cambeidgahs 

Toto's ‘Gi of Nothumbesand and Durham,’ reviewod, 450, 

Nicholeon’s yon tho Geology of Cubadind aad Wertinore= 
land auhaeps 450. 

Porol:—On Myomorphue cubensis, a new Subgenus of Megalonysr, 


457. 
Egerton —Now Fouil Fish from tho Lies of Lymo opis, 459, 


Leonhard und Geinite's Neues Jahrbuch fiir Mineralogio, Geologie, 
und Paliontologie. Jnhrgang 1868. Hoeft 7. 
Runge —Das Tertiiirgebiry des Samlands, 769, 
Zawehoor.—Ucber den Delomtt im devoatechen Gebizgarage awie- 
Sandomiers und Chenciny, 797. 
pa coon inigo Prendomorphoeen, & 06. 


Scharit—Der ial yeu Crary 
Letters, Notices of Dou ik sed Deemed ‘Articles Mineral 
Geoleay, and Palreoateleny. is oa 
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Giianbel, C. WW Sernetae Besohreil des osthayerischen Gronz- 
t Pgh geri ech on ore birges. Mit 


Hall, J. Notes upon the Geology of vome parts of Minnesota, 1866, 

—. Notos on the Genus Palewster, 

— . Observations on Spirifora 

Hyatt, A. Fossil Cephalopods of the Museum. 

Jeffreys, F. Gweyn. Last Report on Dredging among the Shetland 
Tia. IB. as 


Koenen, A, von, Ueber die unter-oligociine Tertiiirfauna yor 
Aralsec. 1868. 


Lyman, T, lastrated Catalogue of the Museum of Comparative 
at Harvard College, No, 1. Ophiuride and Astrophy- 
tides. Cambridge, 1805, Presented by Sir Charles Lyell, 


Mareou, J, Ie Dyas au Nebraska, 1867, 


——. Distribution géographique de POr ot de I'Argent aux Etats 
Unis ot dans les Canadas, 1867, 


—. Sur divers armes, outils ct traces de !Homme Américain, 
1866, (2 copies.) 


——. Notice sur los Oartes Géologiques de Victoria (Australie) et 
des iles Britanniques. 1868, 


Marsh, 0. C. Observations cn the Metamorphosis of Sirddon into 
Ambystoma, 1888, 


Memoirs of the Melbourne Museum, Descriptive Catalogue of the 
Mining, Metallurgical, Geological, and Agrionltural Models in the 
National Museum, Melbourne. Presented by the Director, Professor 
MOvy. 


Morris, J. H. Hed spk ‘on the Administention of the Central Provinces 
of India, 1967-6 
New York State asinst of Natural History. Reports XVI.-XX. 
{1S8S-08).  Preeented by the Board of Regente. 

New York State Library, Reports. 1863-07. 

Parsona, W. Geological Table, 

Pessina, L. G. Quistioni Noturali © Ricerche Motoorologiche. 
Naples, 1866. 


——. Quistioni Naturali e Ricerche Meteorologiche, Eruxiont Vul- 
canicho o Tromuoti. Naples, 1868. 











2 powxariors. 


Pourtates, L, de, Contributions to the Fauma of the Gulf-stroam, 
1868. 

sien} BP. Eeaui do Géologic e de Paldontelogie Aveyronnaises. 
1 


Royal College of Surgeont of England. Calendar, aly 91h, 1868. 


Victoria, Reports of the Mining Surveyors und Registrar, June 
1863. Presented by the Goverament of Victoria, 


Royal Institution of Great Britain, Additions to the Library, 
867-65. 


Sumner, @. Speech on the cession of Russian America to the United 
States, 1867. 


‘Tehihotcheff, P.de. Uno page sur Orient. Presented by Sir BL, 


Murchison. 
Teale, James. A Dynamical Theory of the Univers. 1568, 


Topley, W. On the Lower Cretaceous Beds of the Bas Boulotinais. 
1863. 








Notes on the Physical Geography of East Yorkshire. 1866. 


Trautschold, H. Dio Moteoriten dos Mineraliencabinets der kais. 
Ackorban- und Forstakademie zu Petrowskoje wwBkoje, 
Moscow, 1868. 


War Office. Inilex to the War Office Library, August to October, 
1865, 





Zigno, A. de, Deserizione di aleuno Cicadeaceo fossili nell’ Alpi 
Veneto, 1868, 


IV. BOOKS PURCHASED FOR THE LIBRARY. 


Abich, Fl. Geologischo Boobachtungen anf Reisen in don Gobings- 
Lindern zwischen Kur und Araxes. 1867. 


Geological Survey of California. Palwontology, Vol. TT. Section 7, 
Part I. Tortiury Invertebrate Fossils, by W. M. Gabb. 


Owen, RB. Comparative Anatomy ond Physiology of Vertebrates. 
Vol, TT. 1868, 


Reeve, L, Conchologia Iconicn. Monographs of Aptustrum, Alera, 
Bulla, Dolabelta, Dolabrifera, Galatea, Harainia, Hydating, Tridina, 
Mycetopus, Pleiodon, and Unio, 











me 


QUARTERLY JOURNAL 


or 


THE GEOLOGICAL SOCIETY OF LONDON. 


PROCEEDINGS 
or 


THE GEOLOGICAL SOCIETY 


Manca 10, 1869, 


‘Thomas Bioxam, Fsq., F.C.8,, Looturer on Chomistry and Natural 
Phiksophy in Cheltenham Collexe, and Joseph John Murphy, Esq. 
of Old Forgo, Dunmurry, &. Antrim, were clocted Fellows of the 
Reeioty. 


The following communications were read : 


1, On the Outaxe of the Nowrnamvrox Susp. By Jomx W. Sunn, 
Faq.» F.G.8., of the Geological Survey of England. 
[This paper has boon withdrawn by permission of the Council.) a 


2. On the Ooovrnsvce of Fixocaixs of Eeuverenvs and Prearoorcs 
in the Gernn Siow Rocks in Hexkvonusnixe. By the Rov. 
PB. Bronrs, M-A., BG.8. 


Deentxo a recent visit to Herefordshire 1 was fortunate enough to 
discover « great number and variety of Crustacean remains belonging 
mostly to orgpaeras and Prerygotus, the former prodominating, 
some which may perhaps differ from any yot figured and 
dover though my fricnd Mr. Woodward, to whom I have sent 
them for examination, is inclined to think that there are no now 
species them. Their abundanco and excellent state of pro- 
servation the discovery of interest, because [ believe nono 
hhavé yot been found anywhere in Palmozoic rocks in England so 
perfect or well preserved. The remains consist for the most part of 
considerable portions of tho body (the largest measuring a Vie 
YOR, Xx7.— rant 5. 5 
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at Stokoe Edith. At Ledbury, accordiny 
‘, there is a thicknoss of 800 fect between tho 
Sandstone ‘and the parenge-beds. As Boks T could fod eo taeg of 
the bone-bod, though it a] at Hngloy, not far off, and at other 
places surrounding tho Woolhope clevation, 





Mancn 24, 1869. 


The Rey. Samuel Norwood, B.A., Hoad Master of the Royal 
oe School, Whalley, Lancashire, waa elected a Fellow of the 
ety. 


The following communications were read :— 


1. The Cuericrovs Stucta of Exorann and the Noxr of Fraxcr 
compared with those of the Wear, Sovrm-Wnet, and Sour of 
Praxcx, ond the Noxrm of Arnica. By Prof, Hawar Coavann, 

Marseilles. 


[runsinted and communicated by J. W, Flower, Hay, F.G.8.] 


Exotma geologists may fairly claim the honour of having esta- 
Diished in op ihstaceas formation the great divisions which are now 
rovoived, and whieh find on the European continont thoir 
it ition to the atratacf the same poriod. This is moro 
ally trae as regards tho basin of the Seine, which is in thot 
dagn of that of hee 

we leave the valley of the Seine and app 
ts oF renee ef veep we find that Re en 
recognized become ether insufficient. For example, 
the first beds with a sea labiatus (the base of the 
‘Lower Chalk) and tho highest layers of tho chalk marl (with Am- 
‘monites Mantelli), some important beds of sandstone and limostono, 
tharacterized by Ostrex biawriculata, Lamk.,intervene. These beds 
are known ee as a HS sa rE 


he 1, a8 also in tho north of Fra 
= Bea te Parisian basin wo ws Rat of th Fyne, 
which pete 16 two Charentes an logue 
‘constitute the northern limits, at least in a ae eeiioeical point of view, 
wo moot with still more imj ft modifications. ‘Thus, the Gris 
ees ure here moro dovoloped, and foros themeelves upon 
notice of the palmont ist om account of the groat ayosdoies 
of Rudistes which they contain, such ns Spherrubites foliaceus, 
Lamk., jaduersa, C. M. D’'Orb., Caprina Fleuriausli, Mono~ 
iter, ee. Above this layer, of which the Oyster-bods 
fresh =tlaeetnh Lomk., and Ostrea flabella, D’Orb.) invariably 
one of the constituents, ure the marly beds of the Lower Chalk 
with Troreramus labiotus, a stratum which in England and in 


Picardy comprises in its uppor portion the layers with Ostren aeuti- 
32 
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secateiee ORETACROUS. 





agiand) 
Sth. Provencian stage. wit Hippw 
‘ing in England)... 





1% » 





UPPER CREKACKOUS. 
Int, Coniacian (Gris de :) (wanting in En, petite! W) metres, 
ad. Sein ae {of aint (pero Laer Chalk = 


0 
ay (Champagne di Upper Chali)” 70 | 
ean i Cama pos aaa is 

100 


‘These divisions, which ure perfectly well marked and of consider= 
abiethisinen, aand possess peculiar fatunns and eomposition, evidently 
much from what wo may observe in tho basin of ri 
Seino Setse wal in England, where we pass directly from the chalk marl 
(Rhotornagian stage) to the Lower Chalk, and thence to the Upper 
Chane withont the intervoution of the Carontonian, Angoumian, 
Provencian, and Coniacian stages. 

‘Tho coast of Provence, however, presents a still more gigantic 
development of the Cretaceous formation (see Aig.2), and such material 
differences from what is met with elsewhere, that in order perfeotly 
te understand the connexion which exists botween tho syetem af the 
south and that of the north of France, an is ito knowledge of the 
localitics is necosary, aud the help of fossils in indispensable, And 
here I may appeal to those English geologists who havo had tho 


peeerantty of examining our strata, 
ithout speaking of the Neocomian strata, the lower green~ 


sand, with Dicerax Lonadalii, the Speeton clay, and the gault, which 
do not offer nny very striking peculiarities, Y shall pass at once to 
the middle nnd to the upper Crotaccous bods, brioily describing their 
comporition, and their equivalents in England. 

Tt may perhope be advisable, on account of its fauna and differ 
ence af position, to se aaa the upper from the lower part of the 
ee stago, and to form for it another 0, whieh I shall 
propor ta call the Ligerien, This will havo the advantage of giving 

beds with Znoceramus labiatus an autonomy of their own, and 
will prevent their being confasod, as they must be in the basin of 
the Loire and in England, with the limestones of the samo colour 
which succotd them without the interposition of the intermediate 
sages which separate them in Provence, and which contain com- 
pletely different faunas. 
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MIDDLE CRETACEOUS. 





Upper | felis, rhotomagenais,  variane, 
beds | seloatus, Mayorianus Vellede, 
eae quae 


Feeir i nessotis Noriont « Dw 
Thie tage coereqpoads fo the upper gros und te 


Set: Garclan slag ciath-mar! tes of Aeovmaring origin, 
with Qprena, Fotemider, and Onirea rardonensis, U 
containing several beds of lignite, which aro worked in 





Sa aed and Vaicdind 00 a) 
rina adveres, Ostrea MishaliasO. 
sone [fra srsculata, amd teterodiadewea 
4th. Carentoninn Uilyou (wanting i Focal 40. 


with Jnoe, Taian, fa 


rusticns, a 
Heir Fr Dan "160 


th. Angovmian stage, compact Linetenes, with ip. Hg 
sand Hadiok.cormupastert (wanting faKagiand) 6), 
Oth, Mornasian stage, alternato clays and sundatones, with ue. 


Feguienionie (wanting in England) 








7h, Provenoian, stags, com rpact aan in ingore entirely 
of leant, HH eormusnacet nu, Sphe 
Seite Senvonths & Drenalin oe 


diana, La re Marta ‘sot the ol kof Goes 
wwauting in England) ,. 





Notwithstanding somo very striking points of resemblance between 
the midille chalk of the two Chorentes and that of the south of 
Provence, we find that the latter differs from the former in many 
important particulars, In the first placo, it possesses the stagos of 
tho gault ond uppor greonsand, which aro wanting in the othor: 
farther, the beds with Znoceramua labiatws are more than 500 feet 
in thickness; and, lastly, between the Angoumian and Provencian 
xtages there intorvones, especially in the Department of the Bonchos~ 
da-Rhéne (botwoen La Cadiéro and La Clotat), a stratum of sand- 
stone of which there are no traces in the Departments of the south- 
west, and which is remarkubly rich in fossils in the Communes of 
Tichaux and Mornas, But the most important modifications must 
be mado in the upper chalk, which is subdivided in tho following 
manner — 


THE UPPER CRETACEOUS. 


let. Coniacian stage: Ferruginous sandstone, with Orirer auri- 
cularis (Brong.) in the neighbourhood of Piolenc. 
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fauna, which comprises n large nomber of spe all p- 

culiar to the mited country of which we are + Tt isnoces- 
therefore, to admit that thero is a We 





a 
‘asin the Lower Chalk. 

‘The rypeated alternations which have taken place between aay 
marine and fuvio-carbonaceous doposits, is a fact well worthy of 

the history of the Cretaceous formation of the Moditor- 
coast. ‘Thus wé have avcertained® that the great accamu~ 
‘of combustible matter of the Province of Ternel, in the 
Br iacamas Delong to the Aptian stage. In the Do- 
‘of the Gard, and at Mondragon, the coal worked belongs 
to the Middle Chalk. At Sainte Baumot the Provencian lime~ 
stones contain jet with amber, which has been the object of some 
research, A it industrial works which supply the 
Tearkot of Maroon wit cal are opened in the Santonian and 
‘Campanian stages, stages which,in the countics of Kent and Sussex, 
as well us in the environs of Parix, aro remarkable for the purity and 
whitenoss of the chalk of which they are composed. 

Tt would be eed fat eee \ Beep: 
comparison petrographic character of countrics distant 
fram exch iter) since our chalk in the south only furnishes hard 
limestones employed in in aee building-works, sundstones with which 


‘the atroote of id, black limestone, black clay and 
coal. es ete of thie neo in the composition of the rocks, 
there existe a en farnishes a sure means of establishing 

at isons, in wl ineralogy cannot assist, This principle ee 


examination i] append faunas, ‘Thus, although England ie de- 
pond of the legion of Rudistes which have rendered the chalk of 
our country «9 celebrated, she nevertheless possesse a considerable 
quantity of fossils identical with ours, by means of which it becomes 
casy to cstabliah #triet eynchronizma for the eorrexponding stages, 
oo easy to show that the chalk of Provence is much more 
than thatof Great Britain and the basin of the Seine, 
Wharce T conclude that, if a gonoral classification of the Cretacoous 
formation peer to bo attempted by an international Geological 
maine preference ought to be given to Provence, on account 
of the facility of finding there larger und more numerous divisions— 
in one word, move classical types. 





‘To any ono eae with the mountaina of Provenco, tho go~ 
ology of Algeria offers no very scrious difficulty. The Orctaceons 
formation of the elevated plateaux of the Atlus secms to have been 

i fever Frovengal models (fi. 4). Above the Tower Greensand 
and the Specton Clay, wo find the tame succession of stages as in 
thenouth of Franco; but they are generully richer in fosail spocies, 

in Ortree and Echinoderms. 


ba hie Paltontofogiyue vio l'étmge Aption de I'Rspagne, 1342, 
f ion Gologiqueds Mossif Montogneux de le Sainte Baume, A. 








Ostrea probosciea, D'Arch., Ostrea hippopestivm, 
Feym., Ostrea larva, Ammonites texanus, Réitin, and 





radiosus, Desml. 

‘These divisiona correspond exactly to those whick wo have met 
with in Lower Provoncot. - 

When we consider that the long series of fossils desaribed as 
peculiar to Algeria, and belonging oxclusively to the middle and to 
the upper eretaceous, has been collected by only a few individuals, we 
shall readily understand that future rexonrches must very: 
increase their number. Indeed, since the publication of my 


* Description Gol jique do te région aud die 
fe ca ghee APU région Ia Provines 
at ‘The author hero ee » eomplote lst ofthe apelas GF Eel 

im aa peouliar to the Algerian bed. ‘These ore arranged under 
ftages, dod thelr numbers are as followe:— 





As these aptoles are cite from his work on the Geallogy and of 
he Proving of Constantine, a list of ther names sou Ta cally eee 
those who do, and to those who do not, possess that work. 


a 
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on the: yok ae riage ory uM. = 
un) species ; Peron, Wl intelligent 
explored of the provinces of Algisrs and Constan~ 


batts mea and which must cortainly bo 
eu the “targe. reteset Ostrecs which 


seeesinpr ag 
inthe eh eee eaes 
6 environs of ‘Tébesus, 5 
tical, foetls Hat op oe [iron sprees? 
Cntr Onerogi, Got) i. M i Seen on aosreced ‘is Iibetes 
magian stage in the Province of. ia Calabrin. We know 


‘that it exists in the Lebanon, and in the desert which separates the 
Dead Sea from tho Red Sea, 

From Cesjte ie debe peeling I eS 
tako the English divisions ng a frame-wark for tho genoral divisions 
of the chalk, we shall find it insufficient to contain the enlarged 


canvas, 
We have indeed seen that beyond the basin of Paris the chalk 
of Mans is increased by a new stage (the Carentonian), the chalk of 


or identity of the faunns, wo shall sec that, in addition to the fossils 
on ernes to all, and which form useful landmarks in the 


Algeria and England, without taking into account the intermediate 
lonalities, we should be so struck by the grent disimilaritics as to 
ask ourselves whether we aro not comparing two different formations, 
Fig. 4.—Seetion of the Cretaccous Beds of Algeria. 
Tite Dj. Ommor. Tonovkla 






LEZ 


But if we compare Algeria with Provence, Provence with the Cha~ 
ronte, the Charente with the Sarthe, the Sartho with Paris, and 
Porix with England, we recognize, without any surprise or shock, 
the connecting links which unite the scattered particles into a whole, 











ties, spar than a8 6 
speaking tho same language, pba: 
ule, 


the same form 


[ae 


TABLE OF STRATA AND EXPLANATION OF THE DIAGRAMS. 
1, Urven Carraceovs. 


A. Rod Ineustring limostone of Vitroll Garumaira of 
&: Digit Sape" svn ot Fort vis Zine Slr 


B. Coniscian Stage (Sandstone). 


TL Mropre Carraczovs. 
4 Provencian Siewe (with Hippwrit cits). 
i Mi haux 


fornasian 3 al udstonio), 
i ‘Angoumlan Stage (adioiter wastori). 
ai an Sag dh Seiad and fabiatus. (=Tuferior 


4. Carentonian Stage, with Ostrec blaurieutata and 
 Garonian Suge tacustrne, with coal) ites 
L. eter age, with Teerilifer costatur (Upper Greensand aad 


M. Gault. 

TIL. Lowme Casracnous. 
N. 0 ptinn 81 ‘ae Argiles \ Plicstules = Specton Ne 
¥, San von te 


tina Stage, with  Orbicolites lentlwlarte | — : 
i Tower Atlan Sige (= Vigorian) } (tower Grensnal 


Bee with Sipata 
v Linlate with Netioa Leviathan (= Wes). 


= | 
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Discvssior, 


Mr. J. W. Frownn called attention to the groat discropancy be- 
tween the thickness of the Crotaccous bods of the south of France 
and those of pee ie former being four times the magnitade of 
the latter. This was Seeded by lly made up by several strata. mtn ontinaly 
wanting in England, Rad for the most pect of ally diferent 
character, being iebles of akon iin or else hippurite lime 
stone. Another great feature of distinction was the pea of 
eoal-bearing beds with rmmoroas layers of lignites, 

‘beds wore of Crotacoous origin was proved by their occurrence under 
mndoubted Eocene beds. Among tho fossils of the Algerian chalk 
were those of several genern unknown in the Cretaceous beds of 


a Dewcax ited that bly tho Uppor Coal-beds might be 
the oquivalents te of thoes of Abelo-Chapallo He doubted whothor 
may decided synchronism in strata spread over so extensive an arca 
‘nw that of the Cretuccous deposits could bo extiblished by the more 
occurrence of cértain fossils in them; nor could he attach much 
value to specific differonces in shells of such charactor as 
variations in condition in the sea-bottom would lead 
ft variations in the Testacea ; and there were signs to be found af 
‘varintions going on before the form of Jippurites was deve- 
Ho ied Hippurites a8 a modified of Chama or 
Guprina, and thought it was pamsitio on coral reefs in the sume 
Way us its modern representative. He accounted for its presenow by 
development of corals at that period in the Cretaceous seas. 
Jupp rumirked upon tho ropoatod ehangos which had oc- 
curred in the opinions of foreign geologists as to the limits of the 
Yarious * stages” into which the Cretaceous rocks might be divided, 
and indicated that this of itself was equivalent to the abandonment 
of the principles laid down by es Ho further observed 
that in the recent changes, evon as need by M. Coquand’s 
per, there was a paneasy to approach the views as to the classi~ 
eek pie Ceatancons bel Stash Calan Edward 
and ages secepted 
greed Beene Wak Wo cesoot ot te Toschi 
had been to remove the opinion that mere mineralo, cluirace 
ters wore sufficient to distinguish Crotaccous strata, He called 
attontion to the existence sie tepid ac Aer some of the 
Lower Cretaceous beds, and to the great break that appeared to 
exist between the Lower and Middle Cretacoous series, Another 
earls point was that in the south of France there appeared 
bods between the U) Crotacoous and Eooone beds. 
Pec vie ret Joxve romarked on the analogy betwoon the 
en from the Chalk to the Eocene Tertiaries, as supposed to be 
exhibited in the sonth of France and in the Nebraska torritory of 
America. He pointed ont that us the Cretuccous beds of France 
had been deposited, not in one ca, but in separate sea areas, they 
were, of course, difficult of correlation, 


- 
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Rive no assistance in di 





bat 

in the genus in i ‘There is one point in which the fossil 
reas i elie tz mobancaie poabdanis roberta 

‘separate them in systematic . L refer to 
the steence of medullary rays in the vascular cylinder of Stigmaria. 
‘This cylinder is composed entirely of scalariform tissue pir 
Berea fie Yes pemesp em th Sonar msfaes of ths aySodar of 

‘vascular bundles that eupply the rootlets. 


eee é 

these two sots of horizontal radiating structures in tho dicotyledonous 

stom—tho one, entirely cellular, being the modullary ray, tho other, 

een eee se Tose oh ths axel ocpene, mech 
Among recent cryptogams the only plants whi we anything 

| ae dl jlindor in their stems are the Ferns. In 

the Lycopodiacer an 


large mass of parenchyma, and there is consequently no true 
separation between the cellular tissue of the medalla and that of tho 
cortical ae It ihe area in many tree ferns, which aro 
composed af a mame traversed by vascular bundles of 
Beceem wists forms w loon. cade peparating: the she 

Sale apintar ts crtosiy donc higher eli d oes 
of this oni tuts of rooting rays; but 
its large meehes, through which pase vascular 
Bathe that on ly the fronds and invariably rise from the inner 
surface of the cylinder. 

‘The trunk of the eryptognm diffors from that of the dicetylodon, 
ag regards the poi ia Saladin, having its vascular cylinder 
pases by ‘one Ikind of horizontal tisme, namely, the vascular 

On ee icici 
another tal tinaue of a vory different structure and por- 

Tenet pla of Bagi ly the 

i i ia possesses only vascular 
Inger ; but from Berk ated cae aright then two struc~ 
Kins deen described asm medullary system. Whoro a 
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‘The absence, then, of any true modallary ray excludes the Stig- 
maria from the Dicotyledons, and plaeos it beyond doubt among 


are not known to mako up the whole of the vascular tissue of any 
plants except among the Cryptogamia, 

As the internal structure of the root is the samo as that of the 
‘stem, we ought to find in the latter an absence of truo medullary rays, 
and the existenco only of « vascular horizontal system: ccxnninnl alg 
with the axial appendages, 

art's elaborate memoir on Sigillaria elayans still supplies 

‘the most detailed account of the internal structure of the stem of 
Lo ep At consists of a central cellular axis, or medulla, sur 
by avascular cylinder; and this, again, is invested by a thick 
cellular cortical layer, the outer portion of which is composed of 
fasiform cells of less diamacter than those of tho inner portion, So. 
far this is procivoly what in found in Stigmaria; bat the vascular 
cylinder is, according to Brongniart, broken up by numerous delicate 
modullary rays, whose tissue, however, is destroyed, Ho was unable 
to deteot the lenst trace of the calls ; yot he assumes without any hesi~ 
tation or doubt that the openings batwoon the radiating lines of the 
vascular tissue are certain indications of medullary ray, and points 
out that the difference between Lepidodendron Harcourtii, which 
Lindley and Hutton had described, and his own Sigillaria’ elegans 
lay entirely inthe posemvion of medollary rays by his plant, When, 
howover, the ‘of Brongniart aro compared with the nurorous 
specimens which have been discovered since, many of which have 
fe Secret ied empty with’ ices ipubtietied iy Dinniey uniter 
the name of Sigillaria vasewlarie (which, however, are species of 
Lepiclodewtron), it is cary to vce that he wrongly interproted the 
serics of cracks in the small fragment ho was examining, just as T 
have shown he did in Robert Brown's specimen of Sigmaria. The 
deautifal longitudinal soction cut parullel to the supposed medullary 
rays (pl. fii fig. 2) ie without any trace of the muriform atructure ; 
and it ought to have been seen here if it ever existed, ‘Tho sup- 
posed ends of the medullary rys shown in fig. 203 of plate iy, are 
much more like the results of desiccntion or decay than the sections 
of rays; and the aspect of the adjoining scalariform vessels does not 
with what would have boon produced by a medullary ray upon 
vascular tissue forming the margins of the meah through which 


jart’s interpretation of these spaces is repeated by him in 
his <Tablean,” und e adopted by all subsequent writers. Te forma 
‘the real difficulty in the way of Dr, Hooker's reforring without hesi- 
tation the genus to Lycopodiacer, 

Tn Dr. Dawson's vnluable contribution to our knowledge of the 
Coal-flora, he deaoribes the modallary rays as oxisting in Sigillaria, 
in addition to the vascular bundles belonging to the axial appondages ; 
but neither in his letterpress nor his plates can I determine whe~ 
thor this arises from the already adopted diagnosis af the gonus, or 

You. XX¥.—-FART 1. 7 
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In conclusion, we ‘inquire what light the reproductive organs 
dearly Perce a vias roatinn thes soles of 
several small ‘borne on the dilated bases of slightly altered 
leaves. The size and form agree exactly with what E 





but their arrangement on the sup~ 
it in the two genera, In Fleméngites 
ible row on the horizontal portion of the 
eeone. Thave recently detected similar 
‘true Lopidedendroid plant from a Carl 
from the South of Brazil. at these sporangia 
the genus Sigillaria is very probable, independent 
olwervations of Goldenberg, from the enormous quan- 
capsules which ccour in’ sore coals, imparting to 
‘them spocial valuable proportios. 
Dr. Dawson ‘says he has never found the detached fruits (7'rigo- 
and Hhabdocarpus) which he ussociates with Sigilaria 
to them ; and we need not, therefore, consider what claims 
have to be so conaiderod. 
structure of the fruits of Siyi/aria and allied genera may be 
rized ws follows 
Cone with w single gin borne om 
igin of the upper portion of the cone containing 
microspores, while those of the lower portion contain macrospores. 
Tepidostrobus, Brongn. Cone with a single sporangium on each 
weale; all the sperangis filled with inierospores. 
Flemingites, 





> 











igitlaria, Brongn, Cone with a single patch of pmall sporangia 
ae ‘enlarged base of the scale. 
Itin probable, from the recent observations of Hrongniart, that we 
ow the macrospores of only ono genus, viz. Lriplosporites, 
ep bat this would berrespond with On stale of our knew 
ree itg tieatatlan orpain i ths ring Cyopealacen, ee of ths 
two principal genera of this Order, the microspores only are known 
in fium, while both kinds uf spores occur in 2 


EXPLANATION OF PLATE X. 


Figs. i-S. From a specimen of Stigmaria in which the whole of the cellular 
tiemae had decayed and the epaces occupied by it had been filled 


. Lang that 
ial mean proeetel ealseibentets exglanta tos ie Tee 


‘he casts of the meshes, soon from above. Fig. 3. Ditto, soon 
from below. 


tho base of the triangular cavity. ‘his vascular ridgo produces 
‘the double structure in the cast of the cellular cavity ax seen from 
2 








Qeart LIV PX 
Soc VoLIXV 
Tourn Geal Soc 
Quart Je 





Hem uN 
My 
nace ia tm 


mi 
Nm 


"Nuh 
hy ing 
Mh 

Ms Ss ety My yi 
ith wa my 





a i 
i 








CT OF GTLILARLA, 
SIGH 

JCTURE 

STR 


1869.) MOMGASS—aPATItORR-TRON-O}E THI, 255 


montions  tunncl, 430 foot above tho sca-level, bored through the 
whole thickness of one of the seams for a distance of between 150 
and 250 feet. A cross tunnel near the mouth of this reached coal at a 
distance of 50 foet. ‘The coal is carried down fo tho shore by men, 
mules, and ponies ; its price on tho spot is 4 dollars per ton, 

‘Mr. Adams also stated that, from what he had heard, there are 
unworked coal-scams in the neighbourhood of Otarunai, and indi« 
cations of lead, copper, and even gold in varigue parts of the island. 


2, On @ Psovstanmr of the Brosnox Hrrxs Srarnoan-Trox-Onn 
vaxs. By M. Monoaxs, Esq. 
(Communicated by Warington W. Smyth, Bay, FRA, V-P.G8) 
(Abridged } 
Acconntra to the author tho Brendon Hills contist of a Devonian 
Blato, dipping abont 8. by B. at 30°, and N. by W. at 60° on the two 
sides of the axis of elevation, The cleavage-laminw dip noarly 8. 


dy W. at $0"; and the cleavage-strike variag but littlo from E. by N. 
and W. by 8, forming only a slight angle with the main ana of 
elevation. 


‘The clay-slate of the Brendon Hills contains very fine lenticular 
teins of spathoso iron-ore excendingly rich in manganese, the dip and 
strike-linos of which are not influenced by irrogularities in the strata, 
but for the most part follow the direction of the ‘planes, 
although, ax they are often tortuous, they do not constantly coincide 
with them (fig. 1). 





‘Tho dotted inex represent the cleasagn. 
20, Hesiding lines. ev. A vein at about the average dip. 


‘The depth of the voins hax not been ascertained. Tho main ones 
extend for several miles in length, sometimes dividing and reuni- 
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‘The rocks of whieh the mountain is com, ave referred by the 


=r to the “ Red-Sandstone clus.” , whers the chief 
visible salt-deposits occur, tha rocks aro &ypsum-schista, 

}, rarely calcaroous, salt is gene- 

rally by an ash-like maz, consisting of gypsum and 
clay. ‘The higher purt of the mountain is formed of rock 
nut connected layers; this is compared by the author to 


the of the Kou) 
"The elt. boating Hous are anid by the author to be thrown. up 


into a seta position,.and this upheayal is described by him 
occurring for miles both in the hills and on the low suvanas. 

Namerovs salt-xprings occur at considerable distances around tho 

mountain, 


By wa examination of the wholo district the author has sntisfled 
himself that the silt-deposits extend not only throagh the whole of 
the Corro de Sal, but also down into the plains below, The adjacont 
Hills to the north-west also boar positive evidence of containing 
‘extensive salt-deposits, The seearet of salt in the great Inke Koni- 
quillo ix maintained by the filtration of water down to the beds of 
walt and then out into P ihetake. ‘Tho salt obtained is generally of 
wapetior quality. 


‘Drecusston. 


Sir R. I. Monentox had boon at a loss to understand how such 
edie of salt could coexist with shells said to be of recent mpecios in 
St. Domingo. ‘The question soemed, howover, to have boon solvod 
By thio faer Uhat thise shells aro of Miocens age. ‘The geological 
sarvey of many of the West-lndian islands tad datermined thot 
its were of Miocene age. In the majorit 

patente aces pace ns cocka so obd ax thm Cretansousy ani hp 
therefore suspoetod that thor must havo heen an error on the part 
of the author in regarding the beds of St. Domingo aa belonging to 
the Trim. The salt of St. Domingo is thorefore of the samo age us 
that of Wieliczka in Poland. 

Prof, Ransiy thought it was moro romarkablo that any aslt- 
depznis of tho New Red Sondatone should exist than that there 
should he #9 many of Miocene age. ‘There was not much 
Iility of prot salt-deposits of more recent data, as there bad hardly 
born timo for their formation, though in the Great Salt 
Lake and elsewhore such deposits wore now forming. The reason 


Seer eats lod Gosh dha tice Shoes Bl Doalans 








4. A Descervrion of the “ Buoans” of Bast 
Oxtors, Postriox, in the 


Pouxartox in th 
Bene, Yanr, and Wavarmx, By Ricnax> 


CE, BGS. 

[Abridged] > 
Tux tater devetbed the Sete 
ee nena in tho valleys of certain rivers, such as the 
Baro, , ‘aveney, although never dircetly in their course, 
he distance of the Tirade from tha: absnesmen Eee ic being 
from one quarter of a mile to three miler, ‘are, hov 
of thorirars Buse Tart ood Wereser ke a 

rivers Bure, Yaro, are this 

three of which ure in the valley of the 








gives the following list of ther with their areas in acres:— 
1. On the River Bure cend ita Tributaries. 





abont 2 or 3 feot above that of high water. $e, 


‘The author maintaine that the “ Broads,” 
Inkes, aro relics of a time whon the whole of ‘ic alles 


merged, and in fact formed great estuaries, Ho instances the salt~ 


a 
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water lake called Breydon Water, which lios on tho west of Yar- 
month, and to which tho tide still hus aocess ; this at present roceivos 
the waters of the Baro, the Yaro, and the Wavenoy. 

‘The anthor considers that the submergence of these valleys may 
have persisted in part until the historic period ; for it is stated that in 
he year 1004 Smayn tok his et up to Norwich and bumed that 

; und as late as tho yoar 1347 Yarmouth stood upon an island, 
Petes cerareted een te taaisland by nordharn ealled 
“ Grubb's Haven,” which was sakwequently silted up. 


Dracoeatox, 


Mr. Gwex Jerrners suggested « zoological as well as a goolo- 
gical examination of these Inkes. If of marine origin, possibly 
some marine forms might be found still existing in them, ws had 

been discovered to be Vpinapan alae ar rreyroe Mt blac 

Lara Sxances Woon, Jun., agrocd that those broads wore of lator 
date than the excavation of the valleys. Ie cited Mr. Prestwich’s 
necount of the boring at Yarmouth, which showed a large amount of 
silting up of the yeh 

Ar. Paserwrem inquired whether tho amount of ailt at the bottom 
of these broads been ascertained, and whether any estuarine 
shells had been found in the beds ut the bottom. 

Prof. Rasceax suggested thut the broais might be relics of tho 
old valleys of the time when the Thames and other rivers of tho 
east of England united with the Rhine and other continental rivers 
to flow into the Northern Ocean. 





5. Ona peeulior Instance of Twrmsotactar, Enowox near Nowwton. 
By Sxiaces Woon, Jun, Esq., F.G.8,, and F. W. Hamer, Esq. 
(The publication of this paper és deferred.) 
wear 





hy the fallowing Midft beds, the Chilledied. sun aad slays 
2, pebbly sane end pobble-bedn; 9, the equiraent of the canto 
Daft of Cromer; 4, tho middle glacial sand; and, 5, ‘the Boalder-clay 
Tho valley i hollowed out in these beds. Sowor-shafts wunk in the 
yLtom 





eet , 
Bolder-clay ata distance from Norwich, = quite different in cha~ 
ruoter from that occurring in the vicinity (No.6); and this is over- 
Jain in part by a bod of tho middlo glacial sand (No. 4), and in 
tie sgh gravel, ‘Tho authors bolievod that this 
trough was excavated by action afer the done 
jo. 3, and that it to the curliest part of the 
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Avnu, 28, 1809, 

Daniel Jones, Bsq.,of Donington, near Wolvor! ton, and Thomas 
Huniheots Geri Waltons Bay Fellow of Stostos Gating Oxford, 
of Sock Doanis, Lchestor, wore eloctod Follows of tho Socioty, 

‘The following commanications wore read :— 


1, Ow the Groxoor and Musnnatoor of the County ov Hasrexea, 
Caxava Wast, By T. 0. Wantommen, 


(Cormmunicatod by De. Perwy, PRS.) 


Comreyra, 
T. Introduction. 4. Tourentian. 
of Hastings. IH. On the Ovourrence of Gold. 
= Gey ate | TY. On the Iron Ores. 
2 Post-Teetiary. | 'V. Os the other Mineesls of Hine 
3. Lower Silurian. tings, 
I, Exraopverox, 


a 
i 
F 
E 
# 


or three yours, considerable excitement has 
i of gold in several localities in the 


EuT 
i 
i 
[ 

i 
7 
33 
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ta, no systematic or extensive workings have yot 
and at the present time these iron-ores remain 
entirely undeveloped, Looking, however, to the extensive 
of North Hastings, and to its favourable geogra~ 
, it can hardly be doubted that many of the town- 
destinod to become important mining-districts ; and the 
it communication is to lay before the Society an 

ef minoral deposits, 20 far at least as they admit 

prevent state, 
bing these minerals, however, it seoms dosirablo, for 
understanding of their mode of occurrence, to give a 
‘of the goological features of the country. Much 
this subject may be found scattered through the 
the admirable Reports ismed by the Geological Survey of 
at oped cee apa is mainly the result of per- 
observation and local know! derived a long residence 
of Canada. 

rte Hastings is situated on the north shore of the Ba: 
inté i rCannds. It was formerly divided into the North 
Tidings, all the minerals of economic value being con- 
jempeth aes pees ee wl 
mits county com] a ling order, the 
ror Silurian strata, and certain Laurentian rocks, 


| 
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2. Post-Tertiary—Neglecting the recent formations, which sro 
of local occurrence oaly, the surface of the county is for the anost 
part covered by an extensive accumalation of rand, gravel, and clay, 
with boulders of northern rocks, forming a portion of that genoral 
covering of drift which overlies the greater portion of the province, 
and extends southwards into the United States, ‘The upper part of 
these deposits consiste of a series of sands, gravels, and 








tion, oversprend n groat portion of i, pony ot i 
northern townships of Hastings. Many of the blocks have a volume 
of several cubic yards each, and are often broken up for road-meta}. 
A single bonlder or ice-borne mass of Laurentinn rock, at the 
Shannonville Station on the Grand Trank Railway, covers a super- 
ficial area of about 6 acres, and has a thickness of 100 feet. = 
lated boulders are not unfrequently found on the tops of hills, where 
boca tl aria ia by the eee of tho bs in 





te thickness of about 60 feet, 
ilder-dlay, ove overlain by a ide 
bed of sce hearer of finely stratified 
In the blue clay thore frequently oecurs the cast Prd vel lee or- 
ganistn, su) to be « plant, which presents either a ramified or 
«lenticular form and ntiata a size of from 2 to 3 inches in diameter, 
‘and from 1 to 14 inch in thickness. 

A succession of deposits, similar to that expored at tho Court 
House Hill, may be scen in tho Oak Ridge—a range of drift-hills 
running ncross the country from East to West, having « width of 
from 3 to 6 miles, and varying in height from 100 to 400 feet, 

‘On removing the superficial accummlations, the subjacent rock, 
whether gneiss, achist, or limestone, usually exhibits distinct traces 
‘of having been subjected to glaciation, 7 aus of the rocks are 
Highly polished, whilst others are distinctly striated ani grooved, 

directions of the markings being from N. E. by N. 
it S. W. by 8. Somo remarkably distinct ice-scratchos were ox- 
hibited in the town of Belleville in the autumn of 1864, when a 
cutting was made in Pinnacle Street, The section exy about 
80 foot of “hard pan,” or gravel, with boulders of 

onitic rocks, resting on the Trenton limestone. 
asian, whe freshly-exposed, was most distinetly poli 
and striated, the general bearing of the marks being N. Noo B. and 
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the thick-bedded limestone are found in the Laurentinn area of 
Madoc, at a considerable distance from the main mass, In a leo~ 
ture delivered at Madoo in 1866, 1 called attention to these gutlying 
patches, One of them occurs about a silo south of the Rich 
gold-mine, and the other at a distance of about 2 miles 3. of 
the former mass,” The WN. and HE. eden of thos outliers present 
prominent esoarpments, whilst the other & gant 

Uitior pshilin: ctallara cf limestone aro seatiored cree the Lecrentien 
area; and all are of interest as attesting the extensive denudation 
which the country has suffered, 

At the base of the Trenton group there is foun in cortain local\~ 
tica of the North Riding a thin band of grey limestono, having so 
extremely fine a texture os to render it well adapted for use as a 

stone, 


hi 

In the township of Hungorford the Trenton limestone is occa 
sionally underlain by an unfosailiferous caleareous sandstone, aup~ 
posed to rupresent tbe Caleiferoue Sand-rock and Potulam Sandetone, 
which form the base of the Lower Silurian formation. 

4. Lourention——The Lower Silurian beds usually rest uncon- 
formobly upon a very irrogular surface formed by the denuded 
of a largo group of highly inclined strata of mutamorphio 
which have been referred provisionally to the Lower Laurentian 
formation. ‘These rocks are expased over a large portion of the 
North Riding, and consist of a very diversified series of micacoous, 
hornblendie, and chloritic schists, interstratified with beds of Lis 
nulur and crystalline limestone, and penetrated by boeses of syenit 
and guelssoid rocks. Bands of conglomerate occnr locally, eat 6a re 
sist of quartzose, felspathic, and ealearoous pebbles, imboddod in a 
matrix of mioagcons echist or of dolomitio limestone. Most of tho 
atratified Laurentian rocks exhibit evidence of having been highly 
disturbed, the dip being extremely irregular, and often at a very 
high angle, An apparont inversion of the rocks may be seen in the 
adjoining townships of Tudor and Madoo. ‘Tracos of an organio 
structure referred to Hozoon Canadense havo boon dotectod by the 
Geological Survey of Canada in the limestones of Madoc and Tudor; 
Dut it is supposed that these rocks may be placed on a higher 
horizon than the Eoroonal limestones of Grenvilic. Indeed Sir 

William Lognn admits that tho stratigraphi tion of the crys- 
dalle tock af ‘antingn ts by na meann saiaetorl factorily determined ; 
but he adds that “it would be prematare to remove them from the 
horizon in which they have been provisionally placed.” 

Tn addition to the extensive development of thees so-called Lau- 
rentian rocks im tho northern townships, domes of similar syenitic 
and gacissoid rocks are exposed in meceian of the Trenton 
Limestone area to the south, where the overlying limestono hae been 

down or removed by denudation. 

Tt has been sa, ‘that certain labradorite rocks forming a 
range in the township of Tudor, known locally as the “Hole in the 
Wall,” may be regurded ns outlying masses of the Labrador or 
Upper Laurentian series, 














1869.) waxtanrpon—cuxand West, 207, 


‘nt least highly suggestive. Moroover the presence of the carbo 
nacoous matter, not in cavities in the dolomite, but imbedded in 
Lene arly alse epypegtecrape stale an 

indicating the existence of 01 remains in rocks 
whisk bre beon rte om ls orm as the Lower Lau- 


ld yielded by tho of tho Richardson Mine usnall; 
Mites Bored oes ox ix fe domi all ea 


and dendritic ombeny but never exhibited distinct crystalline 
forma. It See a rediish-yellow colour, and was 
assayed in Toronto was botwoon 22 and 23 carats 

ea iastenoe being thus quite as pure as the standard 
of this country. The auvifcrous material extracted from the 
(consisting of the carbonaccous and ochreous substances) yielded co 

‘to £4 worth of gold to the pound. Tow mush of ta gold etuff 
the mine produced it is extromely dificult to estimate; for 
whilst the workings were in the hands of Mr. Richardson, cousi- 
derable quantities were surreptitiously carried off by partis who 
gained access to tho mine, and were distributed to so largo an 
nee even a the present time oer on ep Shee 

atin |, xpocimens may in 

aeighbourhood. It fs maid that nas of 80 Ths. Pt the auriferous 
naterial wore sent to the Unitel States by the first purchasers of 





she mino, and sul ee iy threo barrels of the samo material were 
forwarded to New York. It is pesialy se supposed that the total 
value of the fielded by the pockets of the Hichardson Mine 
‘was not loss 10,000. 


‘When, however, the two deposits were exhausted the supply ceased, 
and attention was then directed to working the surrounding “coun= 
try,” whore the gold exists eithor in so finely divided a state as to 
eeeape detection ak} the ae or in combination with iron-pyrites 
Sir other motallic sul; 

Tt hus beon said ‘Dit. i metal was confined exclusively to the 
ire, and that it could not have been derived from the adjncont 
Teh 8 these, if not entirely destitute of ie |, are impregnated 
with it only to a very oxtent in the immediate neighbour- 
hood of the crevice, “Such a statement howover, is, entirely con~ 
tradicted by a chemical examination of rocks broken at a consider- 
ablo distan¢ ar anor on Several assnys have beon made by 
Professor T, Bell, of Colloge, who has 2 kindly furnished mo 
with the results. Two specimens of dolomite from the Richardson 
Mino yielded rospootivnly $ oz. 11 dwts, 16 gre, and 4 07, 5 dots, 
17 ges. of gold por ton of 2000 Iba, ; whilat tho motallic wulphidas, 
chiefly iron-pyrites, washed from these two specimens contained as 
crus nba ce, of gold to the ton, The renee vale te 





amalgamation ; dnd as the rock contains » 
‘of nntiferous xulphides, it ix probable at largoe 
‘VOL. XX¥.—PART J. 
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Terotte, are cf value, as showing tho 
cA a a ete a 





a 
Goa = 3 12 per ton 
Sivr= 7 My 
2 
Wd=7 OD 
Silver=18 ” 
No. 3 Ditto. 
@id=5 21 
Silver=l+ 9. 
No.4 Ditto, 
God =19 12 , 
3 4 


TY. Ox rmx Ocovnnexce or Inox-onns. 


BO eal ‘that extensive deposits of valuable iron 
ores occur in the Laurentian rocks of the North Riding of Hust- 
ings, These ors mroly, if ever, oceur in true veins, but aro ws 


the adjacent roeks, an! in many eases appearing atthe junction of 
sis wi ore~' traverse the 
townships of Madoc, Marmora, and Belmont in & general onst and 

west dirsotion, thu following to some extent the common trend of 
Trem Tho iron is found sometimes in tho form of magnetic 
ore, and sometimes in that of hematite, 

‘As many of theso beds of magnetic iron-ore have been ably do- 
scribed in the Reports of the Geological Survey of Canada, it in 
needless to give any detailed notice of thom in tho prenent paper. 
Buch ts the famous “big ore bed" of Crow Lake, situated on the 
‘@ighth lot of the first concession of Belmont. This is the ore which 


‘4 
surface of the ground, the bed exhibits a width of about 500 feet ; 
but recent excavations at the base show that it attains a still greater 
development below. 

‘The “Seymour ore bed,” on tho oloventh lot of the fifth range of 
Madoc, has also been described. This was at one time worked to a 
ee er eee warns ts Erie Aran ab eaie 

‘As mugnetie iron-ore is very widely distributed through tho 
county, it would be tedious to note its many Wali in Mave, ou fas 
but I may aps call attention to a new. in Mados, on the 
nineteonth lot of the first concession, which yiolds « fine magnetic 
‘ore [of which samples wore exhibited]. A iarge deposit of mag. 
netic iron.ore, also hitherto undescribed, ix found on lot nino of 
the sixth range of Madoc, 

Before dismissing the subject of mognetic fron-ores, it may be 
mentioned that the deposits of this mineral attain so extensive n 

ont a8 to form, in many cases, remarkable phyaical features 

of the country, Indeed the supply of oro which it be obtained 

by working these deposits be ically inexhaustible. 

Smelted with wood-charcoal, or with peat, which must necessarily 
32 
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many of which option ee Ct 
view. Tho most ‘of these is Galena, extensive deposits of 
which may be for w considerable distance through the town. 
ships of Tudor and Take. It is notable that the Inad-ares thus 
enjoy a distribution ontirely distinct from that of the 
iron-orvs. ‘The Galena usually ocoure in a gangue of ealearcoua spar, 
end forms yeins or lodes coursing through the Laurentian Lime- 
stone or calcareous schists. ores have boon found, as pre- 
viously stated, but nover in ent quantity to rendar their 
working remunorative. A small and fost deposit of anti- 
monte ot nage antimony, has, been found inthe cam of 

jo, of greater or less purity, is occasionally met 
Sas tation eee limestones of the county, but has not 
hitherto beon worked, 

Finally, attention may be directed to two othor minerals, which, 
although of no economic value, aro of mineralogical interost, ax 
eons that have not hitherto been doscribed from this county. 

‘of these is Rutile, or owide of titanium, which L havo found 
penetrating the quarts of Hog Lake in the form of stout prismatic 
erystals, striated longitudinally, and presenting # hair-brown colour 
anda strong lustre, Tho other mineral is Schort, or black tourma- 
Tine, which ocours on lot fiftecn of range four in Madoo, as a reticu- 
Latod mass of slender prismantic crystals imbodded in quarts, 


Drscrextox. 


Prof, Riou inquired as to the proof of the exstenoo of 4 largo 
w boulder as ono of fivo acres in extent, Undur ordinary ciroum~ 
Jorge 


quite tally with thoes Recist tia tempered thous of the 
nooks in ber os He considered that the 


Mr. Puxsrwict cited the discovery of a boulder between Grantham 
and Peterborough, which was at least 400 feet in length, and con- 
sisted of a mass af Groat Oolite, 

Mr, Seantxs Woop mentioned a boulder of marl in the oonst~ 
section near Cromer upwards of 300 yards in length, and 00 feet ia 


Mr. Waxxanzpan, in roply, statod that tho rock must have come at 
the lcast twonty miles from its original home. The surface of the 
Trenton limestone rock in the neighbourhood was striated in the 
direotion of the boulder. There was no evidence of intrusion. The 
‘mass was traversed in two or three places by orevioes, 
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they at present exist, The ancient rivers hai no doubt run ut far 
higher levels than at prosent, von tho watorshods afford no gauge 
of the ancient bounds of the rivers. 

Mr. Evaze stated his bolief that the gravels on the plateau between 
the Little Ouse and the Wissey belonged to the Glacial series, He 
could not agree with the author in iting the occurrence of the 
implements to the base of the beds, in ignoring tho oroding power 
of rivers, or in regarding the deposits at Lakeuheath and Vaudri- 
court ax remote from all possible riverenction. He maintained that 
Bestia toy, aide the highest vol ish irplnioals ha boat Be 


eka 
as not of river origin, and dissqntod from the 
rivers of tho south of England having formerly run at vory high 


Mr. Frowsn, in reply, could not nccept the belief that the process 
of the manufacture of these implementa could have been eatried on 
dut the Jongthoned period supposed by Mr. Evans, as, if #0, 
bas are per rar agree prmettoc ie 
light, He thought the French theory of diluvial action was more 
in nccordanco with tho phenomena than that of flaviatilo transport. 





Mar 12, 1869, 


Francis Henry Brown, Bag. of Bishwell, ear Swansea; Samuel 
Jenking, Esq., 13 Cloment’s Inn Passage; Lieut, Walter Haweis 
James, RK., Brompton Barracks, Chatham ; Charlos Lambert, 

3 Quoon Streot Place; Gordon Broome, Exq., Royal School of Mines, 

and Thomas William Gardner, Assoc. Inst. C.E., 10 St. Augustine's 

Square, Camden Round, N.W., wore elected Fellows of the Society. 
The following communications were rend :— 

1. On some of the Rusvurs arising from the Buorixa, Jourrs, and 
Srmmorar. Srevoronn of (Be Oatarea on ths Baseas Bio of 
Daxtwoon, Devonsurxx®. By G. Waxeine Oxaexon, Esq., M.A, 
FGS. 

‘Tax following pages will be confined to observations on some of the 

offects which bedding, [ear ecny joints, ond spheroidal strac- 

ture have eee oT 

report on 

Henry de ln Beche states (page 157) “ that the granite of Dartmoor 


© ‘The district deseribod in this paper is inchided in the Mnp published in 
the Quarterly Journal of the Geologtcn! Bocity, vol salle p 418 





| 
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fs chi 
where the Dartmoor granite adjoins the slates.” This description 
is re eagieatieds aatiors pete district, which will 
now be noticed, where the granite te suid 

of Auvergne; but to the north of tho river Teign the rock ix moro 


t and crystalline. 
upparent stratiform ioe and mpid changes of chi~ 
racter in the beds of granite are so well known te 


ix more particularly observable ta the Large masses. structure 


bend 
‘Thus, on the north-cast side of the Moor, at Searrey Tor and Higher 
Helatano Tor,on Bolstone Ridge, the beds of granite dip towards the 
Carboniferous rocks which closely adjoin them on the north-west. ‘The 
last-named Tor is eut off abruptly at the south-eastern end, and the 
side of the hill is for n considerable distance ree with 
fragmonta. Porsibly tho granito originally dippod also to 
cast, and the beds broken up by the joints have rolled 
pars Aa Tague aoe Chogtnd 
the schistoso 3 thus, on ibe ‘near 5 
moro than two miles distant from the carbonaccous rocks, tho 
granite at Kestor dips in a northerly, and at Middleton in a south- 
erly direction—causing probably the contour af the hill, and the 
valleys of the north and south Teign. At Blackingstone, near 
Moreton Hampetead, the beds curve down on the north noe 
bubly causing the valloy that lica between that rock and. the 
Rock, whero the beds lie nearly horizontally. At Houndtor (about 


halfway botween Chagford and Ashbarton) the beds at the wost 
ond are nearly horizontal; at the east end they curyo downwards, 
and probably cause the valley between that and Leign ‘Tor. ‘Those 


are the most obvious examples af “ dip" in the granite that I have 
noticed in the district to which this paper relates ; in all these cases 
the dip is very porceptiblo, and quite distinct from oblique lami- 
Hawon, 

The sume Report states (page 165) that “ it is the intersection of 
the more or less perpendicular joints or divisional with the 





k 
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ae oe pot ages ow gt eel aa 
{page 171) ta show that the goneral diroction of 
in Sees sett 
ae northern part of Dartmoor the is also cleaved 
Sc te palettes tek eee from these 


2 


a crack 6 rock which is of 
sirnilar h ness bak aa variations are frequent; 


than tha and sot and thoro is no rule as to the direc- 
inclination, Somotimes there is a differenco in. the 
granite on the opposite sides of a joint. A vein of 
aire granite ocoaxionally occurs between compact masses of 
similar 
an 


g 
a 


character; n vein at Carrion Hill, near Moreton 

example of this; but voins of decaging granite, 

with hard rock adjoining, often occur, which are not apparently 

connected with joints. An example may be acon in the cutting to 

wouth of Lustleigh station, A sorica of ee een 
be noticed Soe ey He 

s of rock ure 


F 


u 
F 










in general red ed 
crystal aah pias bene hm posi 
connexion: Ae joints ire aaa veins ee be 
exoupt to notice that the joint not unfrequont 
smarty: the contre of a vehi of félepar, where it 
Pi Nay serena in which case the felopar is of 
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ma 
ty 


@ pink colour, Several of theso variations may be soon in the 
eee er ee near Chagford. Brea reaney et 
the granite ee in i, 

19v) Saiealiy ay nt tered; on the ae aa 
a) afen often from and vibe a teasellated appearance, 


an 


minuto cracks, which tenet about an inch into 
the rock, If this coating is removed, the unaltered granite of the 

district will be seen below. Kxamples may be seen near Chagford, 
at Lower town by the Tide of th and about a quarter of a mile 
from the town by the side of the road to Morvton. Minor lines of 
joint, extending only over sural] areas, occur occasionally. These 
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A slight inspection of » tor will in most cases show thot the form 
in whieh it now appears is caused by Lines of In those where 
the granite is crystalline and hard, as at Yox Tor, Bast Mill Tor, 
Belstone Range, Wattern Tors, and othors, thisis very apparent; but 


Fig. 1.—South side of North end of Beletone Tors, showing ends of 
North ancl South Joints anct Dip of Granite to the West. 








in some cases, as ut Kestor, where tho granite is not very compact, 
and in eubject to docy, this, though not wo ebrious it soon datonied. 





generally traced with ease to the influence 
of the joints, and tho line followed from rock to rock. At Hound 
‘Tor this is well shown. The tor is divided into three portions by « 
wide openirig which traverses it from west to east, and is crossed 


at part of the eastern extremity by another ranging noarly 
feel north to south. There are low broken lily on bath sides of the 


on 
cust und west opening; and on the south’side of it the oblique 
bods mentioned by Mr. Mackintosh (Q. J. G, 8, xxiv. p. 278) are well 
exposod, Great Mistor, on the western odgo of the meor, is divided 
in a similar manner by a wide opening ranging from N. to §,, with 
low cliffs at the sido. Fur Tor, near the centre of the moor, isa 
fine example of an associated tor, Hey Tor ix divided into ast and 
West Hey Tor by a wide opening which runs nearly from N. to 8. 
At East Hey Tor tho cast and west joints aro very shown 
dividing it into distinct blocks, It may be montis that it 
doos not appear that these wide openings were enused by the decay 
of soft rock. Occasionally, a8 at Hey Tor, the rock that underlies 
the opening is exposed; and when that is the caso it is generally 
found that the beds of which it consists are continuous from the 
adjoining tors. The solitary tors will in most cases he found to 
have beon once connected with others in the samo vicinity, 
now so far apart that they are known by scparnte names, 
Yes Tor is a solitary tor, bounded on two sides by lines of north 
sonth joint, and with the east and west lines easily traceable. 
and High Willhayse, about half a mile to the south, and some 
smaller rocks, once doubtless formed part of the same 
granite. Kestor and Middletor, solitary tors distant shout 
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mile, mark the places to which the granite extended before it curved 
down to the N, &8., as before mentioned. At Wattorn tor (fig. 2), 


Fig. 2.—Wattern Tor, the South, showing the de the 
Fee harry aS rs 





tho chiof mnza i south linoa, along which 
deesy bas acted, into three masses, and 
forming one of the most imposing tors on the moor. To the N.E. 
‘of this tor there is sides, 
formed by paral place, in 





stone, ot perpendicular, but in- 

cline towards ‘Tor, noar Widdicombe, in 

reggring) Bayard tho arth Nes Manaistpoa a 

bie thre about 40 
al a 

Garived from tho intarsootion of linee of joint. "Theeo tore havo boon 


selected from many as a series of examples of the effect of lines of 
rns tees a massive cluster of rocks to the insu- 
3 0 Tors in the hard granite, and Hound Tor in 
A Sregiel rey hat dead rehciad bereck beeldend 
joint, ay different variotios of bedding, and decay 

along the lines of bedding, that occur in the east of Dartmoor, 

Tt has been before noticed that the granite at the northern part 
‘of Dartmoor ix more crystalline and compact than thnt to the south 
of the North Teign; in the last-named district is the broad belt 
extending across Dartmoor mentioned in my paper on Rock Basins, 
ss containing those hollows (Q. J. G. 8. xv. p.16). Tn this south~ 
eastorn division, in addition to the other fsa one 
‘that arises from the spheroidal structure of the granite. 
‘Warington Smyth, in hin Presidential Address for 1868 (page 1), 
mentions that in Palestine blocks of granite deouy from the centre 
to the surface, giving rise to rounded hollows. ‘That species of 
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T have not noticed on Dartmoor (unless perhaps 

hollows of the rock basins have been consed by it), but 

verse takes place; the adjoining rock Pane maa 
are left. At Furlong, near ee pe ‘the spheroidal 
masses aro soon in large-grained but toleably compact. grass 
in tho face of an old quarry; and in the adjoining field, on a 
where the granite is disintegrating, the upper parts of two globular 
masses are well shown, one highly felaputhic, and in cee 
deoay, the other still retaining the external coating. 


exam] Wire elma ceed 
mo va Laem 


South Devon Railway, north of Cas! ting, thore aro three dis- 
tinct disk-shaped blocks of hard rock, evidently once forming parts 
of the same bed; they are supported on ges ieae ca! 
granite, Almost. ais to the Lustleigh Station, on the same 
line, aro the finest oxamples of spheroidal masses én eifu with which 
T am acquainted (fig. 3); these have already beon described by Mr. 
Maokintosh in the papor to which refcrence has already been mando. 
Ax remarked by Mr. Mackintosh, it is probable tht from this nection 
many of the eupposod boulders in the neighbourhood of Lustleigh 


Fig. 3.— Decaying Granite, showing in situ blocks resembling Boulders, 
near Lustleigh Station, Moreton Hampstead Railway. 








have originated, the blocks possibly not being far removed from the 
spots that they occupied when fa site. To this cause probably also 
may be asoribed the shape of various large insulated rocks feomiite 
the district where this spheroidal structure is xo apparent, such 

the large rocks in the Rushford Woods near Chagford, Willistene 


1869.) OnMEROD—DARTMOOK GNANITH, 270 


Soloed peaeaaamal and the Parson's Brown Tonf 

near Rectory. 
a tho effects that bedding, joints, and aphoroidal struc~ 
and now have, it has been necessary to touch on each 
ee Dut it is scarcely needful to say that these three causes 
are constantly acting together. ‘Tho action of jointe in dividing the 
masses which havo sinco become isolated, and of decay ots 
rocks that 





Tpastaoona lacie Steet 
it ee Dartmoor 
granite ceases: it is notin sifu; and the amount ol folspar 
Filey contained in the stone lead to the opinion that it has Rot 
regen rere any of the numerous granite and elvan veins which 

in that ity penetrate tho Carbonaccous rocks, The well-known 
“Nutcracker,” the Logan in Lustleigh Cleave, is on the xide af the 
Dill, and ix not im site; it is oy tly a block of granite whieh hus 
rolled down from abovo and fallen into n position in which it could 
be easily moved. This Logan aged eae ants ly thrown out of balance a 
years since, but has now been replated Another Tagan of 
similar character is almost close to the “* Nuterackor,” A further 
examination has shown that the rocks at Loi, pee bee 
the author at p. 419 of vol. xxiii. of the « “Quarter Journal’ as 
“mamves of granite piled on exch other,” are in situ. ‘This appeat- 
ance is due to the north and south lines of joint and spheroidal 


structure. 
In this popor attention has been directed solely to the bed- 
ing, joints, and deony from spheroidal siuctare which appear in 


Hi 


times past nae been, and which now are, active agents in pro- 
aioag aT of tho fe connie, of which the effocts arc so 

varied manner in which the rocks have 
been, rege rolls great degree from the peculiar mineralo- 


fhoal charactor of each district; but thia isa int on whieh T atch 
er cee my mire: © ere ela lo information. 
it has = boon needful ocssionaliy to go over ground which hax 
already been partly described by others; and in those cases it has 
ee enema eeare et ppexel the. ppinlene and observations of 
the various authors in their own words. 


Drscvssion. 


Prof. Avsrep had observed similar conditions in Leicestershire, 
where, Tho most important foaturo in the case 

was tho amount of subsérial disintogration and denudation to which 
the rocks, and especially the Tors, bore witness, The bedding 
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(about soven-cighths of an 
inches long) occurring on the steep 


‘between 1000 and 1400 feet above the sea, near 
Drsovestow. 
Gwrx Jxrrnexe remarked that Mr. A, Tylor 
in epting the same subject three 


the 


if 


] daadiib 


PS. Ve (July 1869) I have found simil: 
Cou bras A ) T have numerous similar per- 
iin aml 

west side of Hill-head Valley, about a mile §,E. of Parks 
Ino. Mt 
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vo gic fe El a see bd 


valleys, with nenrly their prosent relative clovations. ‘This fuet we 
may, or rather must, nssumo in all our reasonings and ions, 
This region has also been subjected to a vory extensive glacial 
action. Wherever the rocks are newly exposed they are marked by 
grooves and atrim, Tho direction of these striw and the form af the 
Tounded rocks show that in a fow cases the ico hay come down some 
‘of the Interal valleys and moved towards the west. But other facts 
ay to me to indicate that hore, as in other purts of tho North of 
4, tho great ico-stroam has flowed from the west, and pro~ 
from a lofty mountain-chain that then oxisted in that rogion, 
Subsequent to this ico-period, but before the formation of the 
Glen-Roy lines, the whole mgion’ bas been submerged in the sea. 
is mor Dy the uniform coat of detritus covering the whole 
a thicker or thinner sheet according to the form of the 
‘This cont is not the mero surface waste, but matter laid 
water, and is too widespread and general in its distribu- 
too much mixed in its composition, to have becn formed 
ke. Associated with 3t aro aumorous boulders of 
some of them imbedded in its mass, others lyi 
As examples of these I may mention some huge 
nite and other wmaller masses of roll porphyry 
in a fow yards of tho aummit of on Sic a 
in of mica slate, that risca to more than 2000 foot 
the seu, in the angle between the valleys of the Spean and 
block must weigh about forty tons; and they are evi~ 
borne masses, flouted probably fur from tho west in tho 


oooen, 

T¢is in this detrital cover that the lines are cut; and the period 
and mode of its formation are thus of much importance. That it is 
@ marine deposit scems beyond doubt. That it has been formed 
sori) stgaeed ial striation of tho land is also proved by the 
fact that it over the rocks marked in this manner, ‘This in 
well soen in the Spean valley in very many places. Moro convincing, 
tae Teast more interesting, is tho fact that in Glen Roy those 


ai 


He 


Heit 
Eig 


any 
es 


rated from that of the formation of the lincs, by a period in which 
the land was eubmergod in tho ocoan ond its general corer of detyi- 
tas deposited. 

‘This fact, however, docs not decide the modo of formation of the 
Hines, or even its relation to ice and glaciers, There is abundant 
‘evidence in many parts of Scotland that the great western glaciation 

VOR, KEV—PARE 5, x 
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former existence of a narrow eea-stroit, Hero, then, it to 
me we have undoubted proof that the lines have been formed by the 
son, and not by lakes. 

A few observntions taken from notes made on the may render 
this statement: « ‘The highest lino ix that in Glen Gloy, 
valley by ‘the lake is assumed to have drained into Roy 
is very narrow and encumbered with detritus from the hills on the 
sides. Seaa gee ements cael roan, ane tb appeared 
nye poate paalae e ieTeM the othor hand, « line 

stones, 03 


Efere 

Nett 
elit 
Had 
lager 
Fe £ 
gb leiie 
5 g 2 
Hite 
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ing declivity to Loch Bpey 5 it 
Hi frned no tla i Ushi are he bread fat sad, ot 


of the hill, Yot the one is distinctly visitle for miles round 
Fount; of tho othor thoro is not the faintest trace, It in a 


beach, ‘Thon a curious serio of little rounded bare Knolls rise up 

fn the old channel, From a lateral below Lock Spey great 

ranseos of detritas project into the main valley, but these aro spread 

ont and levelled down; as if thrown into the sea, not ns if heaped 

spina river-valley. It is scarcely worth mentioning, thaugh m= 
x2 
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flood) was swept away; huge rocks wero tom up and were 
as Be dber would havo been floated in an 

Rekiied sioaet wsieoatil weight upwaris 

is in dimensions not unlike one of the 17 
Hundreds of tons of smaller stones wers 


Sterie s 
a 


and ewept 
ot a a vestige remains to show where thoy stood—tho build- 
ite, aud subscil (rock and shale) having been scooped out 
I swept away, as algo the ground for a considerable distance 


(80 


leaving 

The ‘next point Seeeriacoeet is tho Pass of Maccoul, 
pass is a narrow ravine 

ight oem from the watershed 
a ma jareanice ised Spoy. A rivor aay 
rough it without leaving uny very deep trace . It 
is much encumbered with peat, which hides and obscures the 
ontline of tho ground on which it rests, Henoe though I observed 
no indications of an old river in this locality, I put less value on tho 
negative evidence thus furnished. On the other hand it is cuxious 
that the river Puttaig, which falls into the pass from the south-west, 
and which would more naturally have flowed on to the Spey, turns 
ly round and runs to Loch Laggan. Hada river from the lake 

flowed Ttirmerty i in the other direation, we should have expeeted the 
present river to have continued its old course and not te have taken 
the reverse. ‘Tho present channel, though not deop, ia still well 
xsarked, and shows what we might have expected had a much larger 
river flowed in the other direction. On the other supposition of 


accumulated to the east, thus compelling the river, when 


Lagyan. 

a | sain be derived from the facts seen in this locality: then 

appoars to mo altogethor in favour of tho marino thoory ; but, 
for the reasons mentioned, I do not insist on it. This, however, is 
not necessary. If there is, as I have endeavoured to show, unie~ 
niable proof that no lakes ever existed 20 ax to form the higher 
Tines, and that these therefore mnat have been formed by tho sea, 
‘ol Sey will acck to ascribe a Take-origin to the lowent: of the ecrics, 


io hei aban apatraiatrey débris from this stream should 
the 


14 P 
and well-marked channels a4 I have alleged, or to affirm that such 
and other marks of their existence would soon be oblite~ 
rated by apay tee changes. Tut, after studying the action of 
running water for years, both in the south and north of Scotland, L 
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1869. 

“Mr. Evaxe agreed with tho author as to the diffoultios presented 
‘by the Lake theory in accounting for the terraces, especially those 
not in Gen Roy iteelf, but in the valley of the Spean. He called 
attention to the part which entes other animals had playod in 
the preservation of the Parallel > the vegetation on which, in 
consequence of their being more frequented by the animals, was of 
a different character from that on the other parts of the slope. 

Mr. H. M, Jasxrse objected to the supposition of the sudden 
alteration in the level of the water adopted by the author, Ho 
thought the gradual sinking of the water was quite compatible with 
the formation of the roads. He instanced the jation of terrices 

iter. 


Sf Rat esl et li 3 
A, Jasces armounced that the Ordnance gurvoy of the district in 
question was now complete. 


4. On Bros of supposed Rormimoaxpe Aor, near Kxanranonoven, 
di By J Osaews Wano, Eo. PAB. of tho coleical Surrey 





most yurt these rocks are coarse, frequently quite conglomerutic ; 
however, they ure more sandstones, while in tome places 
they pass into sandy shales, In semo localities, us near Plumpton, 
the of rod felepar in the grit is yory great, while in 
others white «pocks of decomposed mineral matter aro scattered 
through the mass. quartz-pobbles aro very often na 
as pigeons’ eggs, and form well-marked layers, generally af 

tho base of the separate beds of grit. 

‘The grit in the neighbourhood of Plampton, near Knaresborough, 
forma most picturesque weathorod masses, Botween Spotforth and 
Plumpton, on the slope immediately below tho magnosian-Limostone 
exarpment, stand numerous detached pillars and masses of rock, 
some rising 15 feet above the level of the surrounding ground, 
others tut barely protruding, their surfioes presenting all thor 
curicaities of atmospheric Aevas in the ehapo of perforations, basin- 
holes, honeycombing along the planes of ling, &&,, which, 
although in many cases difficult to explain fully, yet scem still to be 
ES es of forming. The soil of the fields in which these detached 

picturceque rocks riko consists, as one would expect, of the do~ 
competed grit, and seems of a very shifting nature, 

On the age of this Plumpton grit I wish now to offer a fow 

By some goologists it has boon described ax Permian and 
‘the equivalent of the Rothliogonde of the Germans ; by others it haa 
been assigned to the millstone-grit serica, 

1. Authorities for Permian Age-—Prot, Sedgwick (in his paper 
open the sian-limestone series in vol. iii, of the ‘Trane. 
notions? of this Society) speuks of those rocks ne forming the baco of 
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and flinty, with ite joints lined with carbonate of limo. In no spot 
Se ee ar eect Louie hava 
seen oF roconted ia ions any truce of a grit under= 


| 
| 
| 


jan limestone, and again 
i at Bramham Park, where it 
was taken to be Pormian by Prof, Sedgwick. Following the 

‘of the limestono still further north, the various subdivisions of 
‘Third Grit, with an oast and west strike, are succossivoly 
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phomews juctus, 

me by Mr. Ethoridge; tho thickness of this bed is about 30 feet, 
Sixty fect of shale succeod, in turn underlain by what Prof. Phillips 
hus called the “ Follifoot coal-grit,” for tha most. part a hard com- 
Pat maistone containing & shale-band and thin coal.soam ; wholo 


farromates 
thew beds of grit Prof. Phillips haa thought 
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as rote a pr Mad hea to be Pormian, occurring along the 
eastern edge of the Yorkshire coal-ficld immediately below the mag 
nesinn Limestone. 


‘The first of these two points in favour of a Permian age can 
for Little, inasmuch as und Goaporseasee 60 al gla exec Ey 
to resemble one another in structure. The second point, however, 
deserves more consideration, and mainly for two reasons :— 

Ist. That the purplo tint is unusual among milletone-grit bods 


Wedod. That this is the tint generally assumed: by the so-called 
(Lower Ret-Sanstone ” beds immediately benoath the magnesian 
limestone. 


Rod grits, ae stated before, aro not unfroquont in tho millatone- 
grit series; thus, in a section of a bore-hole made on Bradford Moor, 


millstone-grit urea betwoon the Lancashire and Yorkshire coal-fields, 
‘various members of the grit have in places red coloar, ‘Tho pur 


the nearest limestone outlier being distant three miles, 
in tho other hand, tho purplo colour of tho Plumpton grit is 

Ro means constant; thus a little north-cast of Spofforth, on the 

to North Deighton, the magnesian limestone in Newsome-Bridgo 
Quarry is seen lying upon a very unoven surface of whitish grit with 
no trace of red or purple coloration; while but ono-cighth of a milo 
distant, in St, Holen’s Quarry, tho grit is course and purple, and has 
Tying upon its denuded surface a bed of rod marl, at the thickest 
gare five fect, and overlapped towards either end of the quarry by 
yellow limestone; the marl contains in one part « thin layer of ap~ 
parently redeposited grit. I would hero also observe that the lowor 
part of the limestone, wherever it rests on grit, is apt very frequently 
to contain fragmenta af tho latter or seattorod quartz-pobbles. 

As the result of my observations in general, I should infer that 
tho frequent rod and especially purple colour of beds immediately 
underlying the maguesian limestone is due in some way or other to 
the limestone covering, and its former extension further to the west. 
‘Tho coloration, I should presume, is chiefly duo to the peroxidation 
of iron ; and this, it seems to me, may take place in two ways—either 
by the action of carbonated water from the limestone above filtering 
through porous grits and sandstones, and converting the protoxides 
contained in them into sesquioxides, or by fron boing brought from 
tho ororlying Hmostone, in tho form of hydrate and carbonate, and 
redeposited in the rocks below. 

Prof. Sedgwick saya, in the sume article before quoted, that 
«hydrate of iron appears to form the colouring-matter of many ef 
tho yellow beds of ne, nlso of many of the beds of marl and 
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prove; and E trust that Mr. Groen, to whose valuable suggestions 
and help Cam much indebted, will shortly be able more fully to cor~ 
roborate and extend my present views on this subject, 





Mar 26, 1869, 
B.S » MA. PLS, 3 King Kdward Terrace, Ui 
mail Ee oe Ment re Led 
Norwicts sat ty 2 Fotherby, MD, Jena MEGS Vion 
President lunterian Society, 40 Trinity Yowor 
E,, were elected Fellows of the Society. ae ; 
‘The following communiontions were rear »— 


1. Notes on the Guowoor of the Cars-Youx Pastescea, AveMRATIA. 
By Anexaxpxn Rarmuay, MD, (Kdin.), Sorgoon, RN. 


{Comounionted by tho President, 
Penware no country in tho world, Popua and the South Polar con~ 
tinent ® greater extent of unexplored 
than Aust of its interior and of its northern or tro- 


Altogether trom the atemtion fixed on limited portions 
of a eee on ign ity eter end valnablo minoral 


‘of Toamania, ev ad Kew er Onledania, and tha Tndinn Archi- 

polago (ospecinl!: a a ot by own to 
Taially Sistine hana and Corey and of ucoraiing wholber eso 
ads or diffrr on te of othor and perhaps asta 
par- 


bh expansion 
por fn he, apc ow Hope) Ro of 
Woales in bor 1 “ 
Sea re terial eins wales; and itn physical 
_= Lc fariapeigpear eam For, unlike other surfacos, 
insulor or continental, instead of having & more or loss 
modisn mountain-axis flanked by loss lofty land, tho ridgo is here 
0 ae a 
tensive, comparatively level, basin-liko interior, ‘Thua the low, and 
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Mount Bromer (409 ft., seo Tn all, the 

ee cree 
‘numerous 

York it is laminated. sae 

Resting on the eastern and western flanks of this igneous axis are 

ek ec satonsivo strata of andotono, doubtless continnces, like 


Fig. 1.— Geological Map of Cape York. 
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the former, with that found further south in New South Wales and 
|, and prolonged, with interruptions, onward to 
Bathurst, whore it forms a bold cliff overhanging the sea, as well as 


and his adbe- 
). 
xno nuriferows quartz or gold-beuring “ gullies” or “ creck’ 
Rathod Rica is Oe nae te onictinase of the Dipak 
Ms Uke those of the richly productive regions In Victor, 
VOL, SXV.——PART I, 
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‘ereeks of the neighbourhood, where the soil is more alluvial and the 


nico south, where tho soil is formed of 
ak , motamorphic and swndstane rocks and shales, 
the water-su snare oxpioor and bo both the posal geography, go0- 


lg and ite more tron for growth, he diminutive ante 
which abound a (pate x lle obsadie savy em Ld 
they convert into a dried clay, to construct their peculiar 

ant-bills, often 12 to 15 feet high, whieh form aeonspiouons 

‘on the hillsides and landscapes of the vicinity of Somerset, 
It roel b be interesting to know whothor or not this formation also 
extends, like the two former, across Torres Strait into New Guinea, 
Certainly a considerable patch of the southern part af that island 
immediately opposite Capo York, is a blunk in our most trust 
worthy geological maps, which may yet be filled up by the for 
mations now named, ih overland expedition of the Jardines has 
pees ea tls rock 4s found as far south, on the west side of the 

mountain-range, as tho Mitchell River; and it probably extends 
westward to the Gulf of Carpentaria, while on the east sido of the 
range it certainly exists as far as Weymouth Bay. According to the 
Rey. W. B. Clarke, of Sydney, this rock “is post-tertinry, ax it 
contains no gold; otherwise it most pighly resembles the common 
ironstone in the auriforous rocks of New South Wales.” A careful 


ssay of an average specimen made for me by his instigation at the 
Mint of 


in March 1866, showed that the ore con= 
cont, of iron, but neither gold nor silver, Though 
a fair por-centage of metal, the absonce of coal 
; the high price of Inbour, great distance, and east of 
carringe of the former to und of tho smelted iron from the settlement, 
will, however, long and perhaps always render this ore practically 
iyi the voleanie rock beneath and th 
ing between the voleanic wath and the s powed 
ironstone, wo find a more local and limi doposit in 
a form of a coarse quartzoe sandstone, having a wavy stratifica~ 
tion, and composed of attrited fragments of quartz varying from 
onilinary sand particles to the size of a hazcl-nut, imbedded in a light 
clayey matrix, very friable and unfit for building when weathered. 
Of this, several of the bold cliffs of Albany island and tho ‘ite 
liaiatit conalat nna thes ara oo\tireolly opposed, whlla th bind 
and bays on either side would dovetail so accurately if brought to- 
gether, that we may fairly conjecture that they wero once continous, 
Before the prodaction of the lingo cleft which now forms the Albany 
coe the upheaval of the crystalline rock beneath, which wns 
ibtless the cause of this, A similar quartzuee sandstone was also 
foand by the Jardinos at various places along thelr route, and there 
as hero in connoxion with ironstono, It would be intorestin, jhe 
know whether a like formation exists in the adjacent part of 
Guinen. No fossils have yet heen detected in this rock. At the 
north end of Albany ialand, where a boss of porphyry protrudes 
and displaces tho overlying sandstone and ironstone, Bae, exannpe 
«4 
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probably he fvend Sn the shoaling of the inner barrier-reof rout and 
the numerous openings through it, as well as the reef itself, which 
wil oe dy be tof mater, like Raine and other islands, when the 
sy on resurveyed many years hence. 

‘Tho great barrier-rvot of Australia ta evidently formed by the 
growth of coral on the summit of a lengthy submarine hilly ridge, 
vue runs ata distance of from fifty milex, at its southern extremity, 

down the cast const (at. 22°8.), to ton miles, noar Capo 
Ter ving a long shallow valley botweon it and the mainland, 


reef route, the depth of which varies only from 10 to 50 fathoms ; 
whoreas the outer aspect of the reof shelves ily like a wall, no 
hettem being found only a short distance off at 100 to 250 fathoms, 
Where the clear and dark-green waters and long ocean-swell form a 
marked contrast to the Tight g green of the tranquil but turbid inner 


passage. ‘The reef may be maid to consist of the reef and 
Ekands. ‘Tho forme, whlch constitutes the nisin tas of iy 
tract, consists of a series of brond flat irregular more or less 


of the submarine hills, occasionally dry but umally eloss tn 
surface at low water, and sometimes many miles long, their position 
at bigh water being marked by n line of surf or the hight green hue 
of the shallow water over them. On the other hand the islands 
are of three different kinds, viz. igneous, coral islands, and sand- 


danke 
Ist, Occasionally the highor peaks of this barrier ridge 
well out of the water, as in the Forbes, Hardy, Cockburn, Murry, 
2 ea Micrel epee and really form part of 
the range—and Sanday, Lizard, Kagle, the Franklands, Dunk, 
and others, which lie cat it and the coast. Round these pro= 
j matsses of crystalline ruck we find the usual fringing reef 


the ridge which forms tho barrior proper, But on their sidos wo 
find no evidence of coral growth, proving that thongh they must 
huve, at lenst, once been submerged, like the adjacent continent, this 
must have been when no coral grew in the Australian sens, 
2nd, Hore and thero, howover, we moot with islands of another 
clas, of which Raino, Cairneross, the Howick group, &o, may be 
taken as types, a few of which, like tho first namod, form part of 
the reef, but the majority, like tho Inst of the ‘three, are met with in 
casey here itand the mainland, Reps ine baci an ex- 
amy possesses its own special active fringing is low, 
fist, sbout one-third of mile long and a quarter of a mile broad ; it 
Fines abont 10 feot above high water, and consists of hard compact keer 
ciated coral yy with nahelving boach of onrse eoralline 
and, and a scanty sw Tanistae monipoced ot Bt cecal Csbes 
sparingly mixed with vegetable matter, and n thin layer of guano de- 
ited by the numerous turtle and flocks of terns, gunnets, and other 
‘aquatic birde thnt, like tho former, make this their hondquartors 
‘and favourite breeding-place. The whole constitutes a soi! capablo 














1869.) TAWSRY—remxemaTeLs DIPHYA De THE ALPS. 305 


vyost’s and Dans's in tion, vis. that it is duo to the 

greater contraction of 's crust beneath the ocean, which 

causes it to sink, while the land on either side becomes elevated by 
nocessarily drained. 


lateral promuro, and by both processes 





2. On the Poxmariow of tho Cons Baxn, Dons, H.W. 
, Eng, F.RS., £.G.8., and War. Warman, +) BAW 
F.GS. 


[(Thie papor hea been withdrawn by the persuisaion of the Couneil.} 





‘3, On a Rarsno Bescn at Powrtaxn Brit, Donser. By W- 
Wurraxen, eq, B.A, KGS, 


[This popor has toon withdrawn Ly the permiiaion of the Couneil,] 


4. On teCeeurrenceof Trnxstarocs orrara inthe Anse of he Caxtox 
pe Vauv. By BE. Tawrnr, Esq., F.G.S., Assoc, R. Sch. 
With a Note by Tuomas Dayrosox, Esq. PRS. F.G.5. 





came 0] 
this fossil in « block of Oxfordian {Ginn ly pt 





have 
range, from Mont Cray to Dent de Branleire, which forms hore the 
boundary betwoen the Cantons do Vand and Fribourg, is formed by an 
arch of Bajocian (Inf, Ool.) dark groy limestonos and shales, sur- 
mounted by the Oxfordian series at the N.E. end (Dent de Branleire, 
&e.); but the vault rises higher where the chain becomes lower, 50 
that at the S.W. end the Oxfordian ix thrown off only at the sides, 
snd quite cut umes from th top, tho summit of Mont Cray betng 


‘As our locality is about the middle of the range, the Oxfordian 
S soe at soe hight inthe ‘above the chalet. 

Bojocian, wi contains: mcopariua add oban- 
dantly kere, und) Amm, Humphricsianvs, phecrentird ere ty 
Timestones and shales, aud is in strong contrast to the blocks of Ox- 
fordiun Limestone whieh lie upon it; the latter hore is a limestone 
of lithographio texturo and coneckoidal froctaro. It could not be 
niistaken for the Neocomian, being thicker-bedded and full of 
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MM. Coquand, Hébort, Pictot, de Yornouil, E. Renovier, and 
others, as to the real or supposed age of the rock which, at the Porte 
6-France, containa the Torebratuia viatar (di :), Pictet. I may 

also observe that, with the exception of MM. Hébert and Tory, the the 
ere runes i wena te Sapte in question ro- 
ferable either to the Jurassic pea aaa rather, to the stage termed 
‘Tithonian, which some geologists consider to be intermediate in 
age between the Neocomian and Jurassic, while M. Hébert still 
correlates it with ne iiss elec pune: kere 
Chrous maawilentus.”” in m seems, however, 


‘nd T belie that the lineatone of the 
Roreetiae ol sagt eta Hibert bas plaood 


en at Genoya(on the 16th of February), M. Pictet showed me 
earaae REO Diphyoid Terebratular, assembled from various 


‘Thus, in the shell from the Porte-de-France (Ter. viator, Pictet) 
thero exists in tho larger or ventral valve a regularly ibpe 
rallel fold, commoncing at the extremity of the truncated benk 
and extending to the central portion of the anterior frontal margin, 
ant Siok whether tb deviating aap wee valves pes 
permanently apart, or become ine t no as to leave 
iicizatiar bots in the middle of the shell, In tho crotaceous 7. 
dipkyoides, on the caret ‘the same fold has # longitudinal or con~ 
cave depression along its middle. In the smaller or dorsal valve 
there exists in 7. viator a depression or conexve sinus, commencing 
at the umbonal beak and extending to the frontal margin, while in 
T. diphyoides tho same sinus has slong its middle narrow rounded 
elevation, There arv also several other differences, though T 
os, there exists u strong 
ides} eonkequently it 
ia necessary, in order to be uble to discriminate betweon the two 
species, to attend to the differences above specified. In his ela~ 

borate memoir on the “ Térébratules da groupe de la 7. diphya, 
itor ‘M, Piotet furnishes us with 2 numerous series of 

in which all the principal modifications in form aro faithfully ro- 


presen 

In 1830 Link proposed to distinguish the Diphyoid shells by the 

goncric denomination of 1, Which view waa afterwards ee 

paris by Prof. King +; but all the palwontologists who have subse- 
quently written on the aes have preferred leaving these shells in 
the genus Terebratula, T had likewise, in 1845, informed Prof. 
King that the loop in 2. diphyoides (and no doubt in iz diphya 
and viator) wos short, and much resembling in ree and character 
what we find in 7. vitrea, 7’. carnea, eto, And since the interior 

* Seo “Notes on Continental Geology” in the April, May, June, und July. 
numbers of the Geological Magazine for 169, 

+ A monograph of the Permian Fossils of Grent Britain, 
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‘was unknown to Mf. Pistot at the time he publinbed bis work, | 
hero append the drawings I made in 1848 from specimens formerly 
in the possession of the ste M. Bouchard, which had been sent to 


Fig. 1.—Terebratula diphyoides. 





him by M. Malbos, from the compact limestone af Berrins (Ardéebe). 
I never could soo tho nocessity of burdoning nomenclature by the 
adoption of a distinct generic denomination for these shells; and we 
should not be zoologicully warranted in supposing thut because the 
mantle or lateral portions of the valves have been more or less pro- 
longed, we havo therefore valid grounds for the creation of a mew 
genus, any more than we are warranted in separating Orthis biloba, 
Tinn., from the Genus Orthis because the Isteral portions of the 
valves are more or less prolonged in a similar manner to what we 
find in the deviating lobes of the valves in cortain specimens of T'. 
diphyoides, T. viator, ete. 

At is vory interesting to know that Mr. EB. Tawney has discovered 
a pres ‘Terebratula in a block of “Oxfordian age” in the Camton 
do Vand, and it is most probable that the shell ie referable to 7. 
viator ; butin that case it would be very necossary that the trac ege 
of the block in question should be accurately determined, so ns to 
foel certain that it also might not portain to the ageof the limestone 
of the Porte-de-France. Nor must it be forgotton that M. 
Fayro found a similar specimen ut Voisons, near Geneva, is 
described and figured in Pictol’s work above named. Ta 
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land we also moot with the trae 2 diphyoides in rocks of Crotacoous 


Bat within the lst few years they have been dacovered in many 


Dracveston, 

Mr. J. W. Jupp thought that tho broak usually existing botwoon 
the Neocomian and Juramio beds indicated a long interval of time, 
and that certain deposits in the Curpathians und elyowhese had bocn 

rightly referred to this intermedinte period. Possibly, therefore, 
ig ibe Dp Hae Terebratulee, commencing in the Tena lived on 
‘Tithonion into the Neocomian period. 





5. Ona new Lasrecsrnovont from Braprorn. 
By TH. Hexury, LL.D. F.RS., President af the Goological Society. 


(Peare XE) 


‘Ture specimen which Mr. Miall hax been so good nx to. send for my 
examination is without doubt a Labyrinthodont Amphibian. ‘This is 
proved hy the chamoter of tho vertebrm, of the ribs, and of the 
ventral armour. But tho state of the fossil is such that it is not 
easy to discover points in which it can be strictly compared with 
those forms of Labyrinthodonts which are already 

For example, nothing romains of the skull but somo “frogments 
of the upper and lower jaws. The piece of bone which represents 
the right upper jaw is 7 inches long, and hus, like a fragment 
af the Jaf upper jaw wich oa bala tted soulpture. A part 

ramus of tho mandible, with its oyzphysial end entire, 

inches long, and about half an inch deep at the 

Both upper and lower jaws bear closo-set, oven- 
atta noarly circular in soction and somowhat recurved at their 
spices, which are rather obtuscly tod. Parallel longitudinal 
folds ure indicated upon the basal halves of some of these tecth, the 
largest of which is not more than 0:5 in. long, by 0°15 in. thick at 
the base (Pl. XL fig. 1), An impression of a conical soutely 
ited tooth, much larger than any of these (seeing that it must 
we had a length of nearly an inch when it was entire), is seen 

upon the matrix, 2 inches below the ramus of the mandible, 

‘Those foaturos of the foasil prove euificiontly that it is not Anthra- 
cosaurus, but leave open the question of its identity with other Coal- 
measure Labyrinthodonts, and especially with Photidogaster, the ouly 
fragments of the tecth which are preserved, in the latter genus, being, 
not unlike those of the present specimen, 

Tmprossions of come four or five and twenty vertebra are dis- 
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Much difleulty was experienced in extricating the remains unin- 
jured, for the coal benoath had yot to be worked. The groater 
portion was ultimately removed’ in a fair stato of proscrvation, 
owing to the persevering attention of William Firth, a miner 
whose zeal ras atimulatad by some knowledge of geology and in 


‘The shale which forms tho roof of tho Black-Bod Coal has long 
been known to collectors as a repository of interesting and well- 
preserved fish-remains, 

‘The Black-Bod Coal is in the middle division of the Yorkshire 
Coal -ficld, lying shont 40 yards above the Better-Bed Coal, and 
separated by about 220 yards from the Halifax Coals, which are 
the lowest workable seams, The exact horizon of important fossils 


is, worth noting, though within the Conl-measures no trac 
PEEaRese neaperion ie beews vo acts 
Judging from a cursory survey of several public and private ool 


lections, I am inolined to think that the remains of rurious in- 
toresting Carboniferous Batruchiuns are still unrecognized as such, 
and taken by their poesossors for parts of fishes. Whon wo aro in 
% position to make a correct estimate, it will probably be found 
that the Batrachia of the Coal-measures are not only speciflvally 
numerous but individually abundant. 


EXPLANATION OF PLATE XI. 
(Ail the figures are of the natverat whee.) 
Fig. 1. Part of the uppor jaw with teeth of Phuli seutigerum. 


2, 3,4, 5, Seutos from various paris of the body, 
. 6. Front view, nnd Big.7, aide view, of n dotached vertebra: , remains of 


the transverse process; 0, the pracays » the posterior face 
of the centeusn, the Taferler oclety of ik a broken aay, 
Drseveston, 

Mr. Satren observed that, of both plants and mollusks, it ap- 
peared to him that there were some which were eminently charac- 
teristic of different horizons in the Coal-measures, and which were 
to be traced over large areas. It was possible that the same might 
prove to be true with regard to vertebrate animale. 

Dr. Dvwoax called attention to the conditions of life necessary for 
such an onimal, which could not have been in accordance with the 
commonly received views of the charucter of the Carboniferous period. 


#3 








6. On the Urren Jaw of Monaronsvnvs, By 'T. H. Hoxury, LD. 
F.R.8., President of the Geological Society. 
(Peare XIL) 
As all who have paid attention to the Dinosauria are aware, our 
Enowledge of the structuro of tho skull in these extinct reptiles i» 
very defective. This is particularly true of Megalosaurus, of which, 
up to the presont time, only a portion of the lower jaw has boon 
known, 1am therefore very glad to be enabled, by the kindness of 














; 
: 
rH 
E 
i 


‘ELE 
; ai 
$3257 


i 
FF 
zecei felt 


z 
£ 
a 
i 
E 
£ 
& 
E. 





i 
fy 


this 

contour, the front carve boing much flatter than the 
same genoral character is preserved in the crown for 
the commencement of the enamel; but betweon this 
the middle line of the anterior face of the crown is s 
serrated ridge, similar to that which occupies the whole extent. 
middle line of the posterior face of tho crown, and even, aa ij 
first tooth, extends preete oa ths Senay a Beethoven ia 


third and sixth teeth rosembie that of the second ; those of 
ond fifth toeth are broken. Tho three hinder teeth gradi 
nish ins ize, their extra-alyeolar lengths and greatest diameter 
respectively 
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‘The teeth are quite free from the jaw, being merely applied against. 
of the alveolar : ‘whieh xy fr tod 
the inner; so that tho al is relatively very and 
can only lodge the tecth in the earliest stage of their development. 
Note-—Tho skull of a young Dinosanrian roptile, either identical 
ith og vey, clos, lied to Lowanoen Mantle oon es 


For the prosont I content myself with observing form of tho 
out is totally diferent from that exkibited by M The 
is produced inte a prolongation seems to have 











which is to be borne in mind is 
‘ty of the outline of the mountainous region of Sutherland 
and ent, down which the 


n steep 
‘western flow 
the 





rocks, 
shore we have the grand mountain-maas 
gtunite known us the Ord of Cuithness, and on the north of 


* Seo Quart. |. Geol. Soe. vol. rv., Section, and May ii § 
a ob seoPihing Bee cere : i enRCR SS: 
* Prost and from * Odds and Ene 22, : = 
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more and moro gooissic in charactor, and, perforated as they are 
af intervals by granitic and porphyritic rocks, havo, in all. proba 
bility, a sla jn eg ela ay Sutherland. These 
rocks, which formerly were not separatod from the ald or funda~ 
PER though they have the truo Silurian strike from 8.W. 
to which i 


localitios been powerfully affected by Core rocks, ie 


le eer to the great central plntoan to look 
aces and when we examine the ma- 
trices of Se eh gma 
tained by scsi ag 


rich anriferous bands analogous to these which are associated with 
the Lower-Silurian slates and schists of Australia and California. 


Notes on the Serazntaxp Gown-yrrup. By the Rev. J, M. Joass. 


Tr is proposed to arrange the following remarks ax under:— 
1. The extent of the gold-ficld as at present ascertained, 
2. The general charnctor of the provailing rocks. 
ey The axsovinted rocks, 
4. Detailed descriptions referring to map and sections. 
5. Probable series of the geld. 
6, Genoral remarks, 


1, The extont of country over which gold has been ascertained to 
ocvur in the south-east of Sutherland and contiguous portion of 
Caithness may be stated aa measuring 30 miles from east to west, 
and about 20 from north to south. This is exclusive of several 
widely detached places in the north-wost and south-west of the 
county, where small quantities of gold are credibly reported to have 
been found. A few points in the north of Caithness, and Unst, in 
Shetland, aro held to be suriferous, 

_ &. The provailing rocks of the district are believed, on the autho- 
of Sir R. 1. Murchison, to belong to the Lower-Silurian series. 
‘Thi may bo regarded nx settlod by his mnstorly analysis of the 


2. 


these rocks occur as pa omaper eoe 
strats, with a eouth-easterly dip, With a fow local aed 
ip is unaffected by the presence of numerous igneous ae whose 
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gneisioso strats (fig, 2). In a paper “On the Motamorphic 
Hooke of the Daatlbive oot; thd Gearakion eal a me 
Fig. 1.—Seetion showing Granite in Mica-schist at Kil-Donnan Lodge, 









1. Mienccous beds, dipping N.E. % Granite (6). 


Fig. 2.—Granitiform rock in clecomposed Gneiss, Suiagill. 





1, Decom insowe rocks, ing 8.8. W, and E.S.8. 
rn Orasiold Tok (Oh. 





Fast Sutherland,” read before the Geological Society in May 1862, 
Prof, Harkness snys:—* The correspondence of the strike of the plu- 
tonic masses with that of the metamorphic rvcks haa been notiood 
in connoxion with these soveral rocks in hiro, In Sutherland 
it is even more apparent, and supports the inference that here plu- 
tonic masses do not perform the affice of axes. Their mode of 
oceurrence rather tends to the conclusion that the sediment rocks 
were eloynted, flexured, and contorted previous to the period when 
the granites made their» in the sedimentary rocks, and 
that the granites have conformed in their course to the atrike of the 
previously elevated strata. ‘There are hore abundant features which 
would support the conclusion that granite this district, rather 
the rosult of an excessive amount of metamorphic action than a plu= 
tonic rock as rogards its origin.” I venture to think that the 
couree-grained pos ‘tic granite of the Ord (a) should perhaps be 
regal Traty lie tal omoetaod wid ahaval, frag 
coincidence in strike with a great Line of fault which traverses Seot~ 
Ind from NE, to 8.W. along the great Caledonian valloy. 

Tt ig true, indood, that instoad of dipping away from this sapposod 
plutonic and upheaving mass the strata to the N.W. dip towards it, 
becoming almost vertical ax they approach the line of contact. ‘This, 
however, might be accounted for on the supposition that the up- 
heaved and disrupted rocks, already dipping towards tho intrusive 
mass, would, until it hardened and ‘support them, dip still 
more decidedly in the same direction us the result of their weight; 
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intervals up stream, alternating with softer gncissose rocks and 
maicaceons schists, with nn occasional thin bed Taf cable white felapathic 
rock, ¢. Here gold is found in small scales by washing tho over- 
lying drift, which consists of a dark blue clay, containing rolled frig- 
ments of red-granite and quartz, and ia overlain by yellowish cla 
grovel, and sand, all apparently arranged by running water. 
lower part of this stream runs through shingle, and finally betweon 
stoop banks of black alluvium, till it enters Loch Brora, Fy 
into this loch from the north-east, Allt-Smeorail, or the Gordons! 
burn, emerges near the road from a deep ravine, where the rocks are 
woll displayed. Thoso dip E. and 8.E. at a high angle, and consist 
of flagxy quartzites and micaccous bods, with associated granitiform 
rocks, red and pink, among which are band, and a few quarte-veins. 
ites never flex the neighbouring strata; the quartz-veins 
toler do, The gritty dit, or gold-wash, is here overlain by 
reddish-clay and sand, derived spparently rey the detritus of 
n-Smcorail, a conglomerate mountain capping unconformably 
lnggy quartzoxe und gneissose: bods. Oldtown and Clais-mor bums, 
reg ‘tributaries of the Brora from the east, rup through red boule 
clay and over Old Red Sandstone, whieh is the undorlying rock, to 
the junction with the Clyne Oolite. No gold was found in ‘cither, of 
these two streams, 
The Coast. 


A small quantity of gold was found at the head of the Clyne- 
Millton to the eastward, where flaggy quartzites ocenr, Kin- 
tradwell burn runs in a decp ravine cut through yellowish boulder 
dlay. Tho channel is ulmost covered. by bouldare of granite and 
sandstone ; but a small section of a rock in situ shows flaggy gueiss 
dipping F.SE. Allt-Cheille is a deep and rugged ravine, the lower 
Rear of which is cot through boulder-clay and soft oolitic sandstone. 

the bridge the rooks are highly indurated and quurtzose, eon 
fuiatigcactbonsan af free tn thin poaioe aad devny ease’ Ie gall 
ae beon found either in Kintradwell or Allt-Chaille, 


Glen Loth. 

The Loth-beg Water runs its lower course over @ red porphyritic 
ite, reeembling that of the Ord. In Slotdale burn, 6 tributary 
tho wost, a fow flaggy gnoissoso rocks nro scon ubovo the bridge 
dipping E.S.E. Tho course of this etroum, in its upper reaches, is 
over gravel and through peat mose, concealing the junction which 
here takes place between the Lower Silurian and Old Sandstone. 
On the shoulder of the bill which bounds the opening of Glen 
ae to the cast, copter Siig! granite wefan out, in 
ei pete neu. "This rock is belioved to persist 
of Calthnon, us it is visible at intervals along the hill- 
ta and forma the bed of the Culgower burn and the mountains 

that overhang tho opening of Strath Ullie or the Helmsdale valley. 
Pursuing the course of the Glon-Loth stream upwards, the rocks, 
where visible in the escarpments of the lofty mountains to the left, 
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sand, acconting tothe predominance respectively of felspar or quartz, 
‘Towards the peeaiehs wd fale: bas ert 5 granitiform rocks, 
lurge-grained, pinkish, (ble, become abundant, great 
slopes of rr ert from hich tke Init at bb Stall ee 
to its ame name of Feithegaineambaich, or the Sandy esa 
‘Tho same namo, and for a similar reason, is given to the head of 
‘one of the streams running into the Langwoll Water, in tho neigh~ 
ing district of Caithness. 
In the small stream Allt-an-t'fhionnarnidh, to the south-east of 
Suisgill, a water-rolled pellet, about 4 inch in diameter, and con- 
ining gold in intimate connexion with felspar and quartz, was 
y Picked yp without warhing. So fur ws the origin of the 


ipildl may bo tnferred from such a small epettmen,it euggests the 
binary itiform layers and grite of the x Sui 
Mgsdiicvsess bros whey se bo n08 penteally, kaoway dhe 


Sutherland gold was first discovered by Mr. R. N. Gilchrist, a native 
of the county, on hie roturn after a xoventeen years’ residence in 
Australia, the rocks are generally quartzove and gnoitaoso, 
dipping B. wd BASE, with an cocaion voor to the N.E. Quartz- 
of small size ocour hore, generally encased in chloritte clay. 
The’ felspathie rock ¢ is also present, but not in abundance. ‘The 
drift, which at its contact with the bottom rock, sometimes consists 
of bluish and yellow clay with light-coloured patches, is most fre~ 
quently, us in Suisgill, a ferruginous gravel with rolled boulders, 

apparontly af local origin. Abovo ovcurs elowish ‘clay, overlain 
by coarse sand, containing dark floxed earthy lincs in soction, the 
whole covered by thin peat moss, Gold is wan in the greatest 
quantity in the lowest portion of the alluvium, but ix obtained ocen~ 
sionally from wush-dirt immediately under the surface turf (fig. 4). 
Jn the streams which run into the Ullie from the N.E., between 
Kil-Donnan and Kil-Pheadar (nemely Allt-duible, or the double 
pee which runs into one before reaching the river, Allt-bhrearaich, 
klod burn, from the quantity of quartz lying about its slopes, 
{-torrish, the burn of mounds, from its numerous prehistoric 

a the rocks preserve the same ‘character and general custerl 
dip, with some alight local variations, All these streams are aur 
feronus, but not richly #0, Kil-Phondar and Caien burns traverse 
the granite of the Ord; and no gold has been discovered in them, 
ulthough their nearness to Helmsdale village, where many of the 
aioe ‘lodge, promptod and facilitated carefal and freq aoc carpi 
samo persistonce of casterly dip is traceable ax wo cross tho 
alba to the Od ed Baodatoas at Berriedale, on the Caithness 
coust. ‘The rocks, however, become more quarizose till they pass 














Piateide REAR’ Goear tower levela i tho elluy of te ieee 
‘The extont of the auriferous country will probably be found to 

correspond with eevee the more highly metamoy Lower 

ince 


The question of the covtinuance as as a source of 


when questions now g between the agents of the Crown and 
those of the noble proprietor of the ground are satisfactorily settled. 
tho results have boon # fair return for alk labour, 

in by 


may be moro or less auriferous—namely the Lower Silurian, believed 
Dary igitanitoniey Go be tha tad Teeary aren ot pls all 
para ts of the worl 
‘These forts wore apparently erected against maritime invaders, 
Their number and strength suggest the froquency and formidable 
nature of such invasions, for which a motive may be found in the 
supposition that south-eastern Sutherland and other districts where 
sah dunt or burge occur were known in prehistoric tinea to be 
rich in gold or other mineral treasures, Heneo, porhaps, the 
nexion between the copper of Sandness and Mousa-burg in ‘Shet= 
land, the lead and silver of Beaufort and Struidh-barg in Inverness, 
the gold of Durncss and Dun-Dornadilla in West Sutherland, of 
Viage-dubh and Caisteal-Coille, of Allt-Smeornil with Aschoille- 
‘burg on one side, and Coir-Aoiscaig tower on the other, and of 
Strath Uilie, with its chain of Pictish strongholds from Dun-uaine 
‘on the coast to the wonderful group of Cyclopean structures that 
crown Boinn-Ghriam-beg twenty-aight inland. 
too, perhaps, the origin of the native torques and ar- 
gold, attracti 
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ea oar ma zeae che arertis oooh are havo exerted 

ey se on the Silarian formation ia well shown by 

the een Deo pela aad din of Canteens 

Detar aad cla oe no material alteration in these particulars for 
miles away from tho latter, 

Goes sayund tho foot of Mount Torrangower, within the north- 

eastern quadrangle, lies the thriving little mining town of Maldon, 
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xoures at present of the mining community of Maldon, and what 
ang pear gaoytinne ieneap eer phe ratte atl 
and it theso the one named at the head of this article (* the 
Nuggetty Reef”) is no doubt the most remarkable, both on necount 
‘of the great quantity of te obtained from it, and because it exhi- 
bits some interesting features that throw s clear light 
upon its ago tito it of the granite, ‘Tho roof was 
covered in 1856, receiving ia name from the coarse, nuggetty gold 
found in ite onterop, and it ns yielded up to the present time 
little short of 300,000 ounces of gold; some portions aro said to 
en lade al onnoes ee ted yee eee It lies about 
two miles and a half N.N.W. lon, appearing first on the 
surface several chains north Ve abe top sete high anne tee 
range that commonces from near this point to form the watershed 
botween aa Muckleford eae medecs anit it sper 
against the granite at the range, in v3 
dually and dividing into thin veins, which do not penotrate ‘hat 
rock, It strikes N. 12° W,, and dips easterly at anges varying 
from 70° to measly vet Tt cannot in reality bo regarded as 
one well-defined lode, ax it consists of separate veins, and shown 





or Te abnyf “pe yea At the surfaco tho 
Cte eels and have perhaps once been 

united in the ie eal crown of the reef, since removed by eee 

tion, Owing, howover, to the ‘horse ” gradually e: 

certain point, then contracting and again perouing width the 

veins diverge, converge, and diverge according] 

‘The eastern vein is distinguished by Ba SB wall that 
extends without any change as far us the line of the reef has boon 
opened and examined; the westora vein, on tho contrary, is devoid 

a defined wall, and shows no casings, and the quarts presents 
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of 20 feet, where it cuts into the wostern wall (se 3 ce Tt extends 


<p shre sraarserey Ae Midi of 120 foot 
there quite abruptly in the reef; it doo 0 likewise in the 
Fig. 1.—Plan, showing the Fig, 2.—Crose Section, show= 
general character of the ‘ing bend in the Reef. 
Reef Beis 






Pig. 3.—Plan of Reef, show= 
dug first res a 
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‘a'n0 aspacoment oF change cereale in ae ore 


The second ae vein appears at the wurfkce about 10 foot 
south of the eee aes Fight neross tho reef and dipping 


a and flatter) at 6 moan 
Tei a This chat O fees ick nol sold wher ateseing the Toe, bt 
divides on the eastern side into two, and on the western one into 
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successful in striking the former vein abore tho granite, 
pee ee tine selacen gh ch bee cweb a 
he third vein mite was struck in tho Alliance Company’s 
ata jth of about 240 fect. Its thickness amounte Leah 


| 5.—Plan how= Fig, 5 b—Oross af the 
igh Gri Bee end fa aig Tinea of beeen 


irs 
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to nearly 8 feet; and it dips both weet and south at angles of 

through the reef, The is is 

ARE jen mee bs ide Wilh Bix; Seema Amirdiin ay eaacation 
ry 


Vor. XX¥.—PARr 1. 
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Branite, di cast at an angle of 18°, was again struck and sunk 
into for 20 feet. But as it showed no change of any kind (being solid, 
and nearly it joint or erack), further sinking was considered 
useless, under the, no doubt well-founded, supposition that this Inst 
peranite by gr ie tho real massive formation of the rock, dipping 
this a the neighbouring surfsce-boundary, and not, ns was 
at first hoped, a strong vein or bar like those bofore described. ‘The 
only exceptional feature met with, whilst sinking the shaft through 
the ‘ie gandotone underneath the fourth granite-voin, was 
a vein of white “ orthoclase” mixed with some quartz, which com~ 
menced ut first quite thin right underneath the former vein, but 
soon thickened to 3-4 inches, and was never lost for the whole 
distance sunk, dipping nearly vertically through both the sandstone 





continued, it was noticed that the relation of the fourth granite~ 


tinued, und it is now contemplated to cross-cut westwaud—a di- 

in fact, to hare been tried at first; for, 
to the old mining rule, that the hanging portion of a 
likely side on which the reef might be 


described have, as montioned in the be- 
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ea ok She Aen Onl i inthe 
ighbouring mine of the Speculation Company yl acd 
struck, 


i 
z 
Lig 
g 
i 
& 
4 


this mine have reached. Lately, however, a granite-vein has 
ft at a depth of 200 feet, which is evidently qnite 
diferent from tho othor four voins, a8 it has only a 
1-2 fect, dips nearly vertically, and runs obliquely across 
reof. It is at present exposed in one drive only; but as the 
ings progress it will bo intorosting to observe whathor it 
in connexion with the second and third granite-veins, which 


i Ho ie above and below it. 

Wit ace f to the mineral character of the granite of the veins, 
compared with that of the granite of the main mass in the immo- 
into neighbourhood, hardly any difference can be observed, except 
thut the vein-granite appears to be slightly moro quartzoee, and to 
contain perhaps less mica than the other. It can scarcely be 
doubted that the two lower granite-velne and the bottom floor are 
still in connexion with tho main mass, and would load up to it if 
followed northward; whilat the other veins were originally 90 con- 
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ied ee Scattered through the quartz in small patchos ; 
in betas 
=: ike the former, but rather more rire. 
abundant, finely disseminated, and in patches; but 
seldom, and sieve inpcttietly, 
Zine-blenide. i tasty Howelasiel and in sal pte generally 
‘in connexion galena; not yot observed 
Bismuthic Gold. Gens eaenally tm Whe maighbouslood of 
‘ite-veins, and often a fow inches deep in the granite 
specks of a soft malleable ore occur, having a pinkish 
ulves-white colour, with o brilliant metullic lustre when freshly 
‘broken, but tarnishing gradually when ex; to the otmo= 
sphere, becoming first of a dull copper-eolour, and ultimately 
black. Of thia raro ore only a vory quantity ty has yot 
available for blowyi] aft pcre Di T determined 
io woenlay ot tae ld, and for on Assay, made by 
Mr. f, Cama Newhary, ‘which showed ils composition to be B45 
and 35°5 bismuth, agreeing closely with the formula Au® Bi. 
Bisse at luct, quito now to wolonco, it in 
“Maldonite” after the locality of its 
akhs eT tenia Gace eter oes eae ate 
the blowpipe on charcoal, and, whilst turning to a bright gold 
Doud, imparts to the chacoal the yellow couting of bismuth. It 
shows no trace of tellurinm, sulphur, éc. Clearage apparently 
cubical ; very nectile. It is no doubt the ore that grave rise 
- the Soper admixtures of bismmth in the gold of tho 
luggotty Koot, 


In addition to tho different Gee just mentioned, which, with the 
jon of tho * Maldenite,” to increave in quantity be~ 

the water-level, oe ently in the quartz, and nob 

at all confined to the neighbourhood of the granite-veins, irregular 
Suhas and imperfect erystals of bluish und groenish-white felxpar 
ete ew of wiltery white and black mica; also, scattered 
narrow Yeins and small lumps of « white kaolinis 


in conclusion, it may not be ont of pines to remark that tho 

on this intoresting reef prosent o glaring in- 

sane fm labour and capital, due no doubt to the dislike to 
tion, noticed among the minors in the carly times of 

the Vic ictrlan fields, Running wp the steup slope of- the bill, 
called Mount rul, the main portion of the reof in strike, and 
considerably over 100 fect in dip, might casily have boen worked 
by one main shaft, in connexion with a tonnel starting from a 
a gil that rus nlongaide the reef. Instead of this, however, 
4 dogen costly shafts have been sunk, ont of which the quarts 

Thad to bo rained by windlass or horsowhim, to be directly shot down 
again by means of shoots to the bottom of the before-mentioned 
gully, whence it was carted to the crushing-machines in the neigh- 
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Sahel Gay eed dpe ye 
Ford and north of Callao, that I noticed o a 


‘will now pass on to the gold deposits of the Caratal district. 
‘These may be classed four hends:—1_ Lodes, * roofs,” 
or “ledges,” filones; 2, Alluvial or “ placer” diggings, or greda ; 


3. Rod earth, or tierra de flor; 4. Gravel and of river-| 
1. Lodes.—About « dozen lodes have been discovered and worked 
on. ot in ae tw give any sot at tho sfrike and 


quartz witha ite ien-pyitnend on aide oi, oa 
eral soenanieehere. to chlorite, Tho gold in this lode 
is very coarse, and specimens of pure white quartz and native gold, 


miners say that the of iron pyrites is u favourable sign for the 
productiveness of the lode. The lode has been worked along 
pars strike for a distance of about 200 yards, and it ix eid to die 
out southwards, ‘Tho dovpes! peel eine in tho Caratal district are 
ze this lodo; but they only reach BG yards, farther pro- 
gre being prevented by water und the want of pumping-ma- 
chinary. Vary large quantities of geld (I believe Iam under the 
mark in saying 1000 og. per month) have been obtained from 


Tho Corinna lode is situated further eastward, on the bank of the 
Yuruari, The lode is 4 fect wide in places, and dips wost, It 
onsets mainly of quarts, with trown oxide of iron, mammillnfad 


Behar streaks of a blackish mineral, and visible gold, 
(ae Re ES 

Sets ation toed of the Gonna (ho dint arpa has 
Seafaieeednd pias tier 1odca sa braun & Benet Sen ea 
shows visible gold, the rest docs not; but ull is auriferous; on an 


average, Iam told thet the quarts from these openings gives abont 
1 o% of gold to the ton, ‘Tho country” of these lodes and of 
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Here T have also shown # lode to the north which wns 
© sha tir aan ella de de fing tho 
part of tho gold in cavitics in tho quartz with brown 
oxide of tron, set 
‘The Chile main lode has been worked to a depth of about 30 yards. 
Tho « is decomposed taleoso clay-slato. In sovaral of tho 
shafts which havo boon mado on this lodo, tho « ” or “ por- 
fido” of the minem occurs. This so-called “ ” also known 
Ptkjer brows ferrshnont breton sme —— oe ep 
OF ornstone, soTnetimes: ji " 
Tt sometimes contains of iron pyrites, or cavities left 7 fasts 
decomposition, At as shown in fig. 2, it forms a sort of 
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sitick 
favourable ; 
AA littlo work hax been done on a lode 
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there is a layer of red earth, often containing pieces of auriferous vein- 
quarts, pieces of * moco de hierro” and grains of pisclitic brown 
Thematite, th the “granton” of the miners, When washed, this 


which the gold occurs appeurs to ory irrogalerj the 

Jos batt” afr been of car ead ee 

“color de oro (ive merely few fine grains of gold), and then ext 
in the next lot, The largest nugget ote 

thn Carat istrict was obtained from the * tierra 

Nueva Providencia; it weighed 15 Ibs, 

Tn the di sheet pert ttn an 


1, Soil. 
2 phaea tae el with loose stones of quartz. 
3. Fern 
4.0 "or pyedirt, yellowish » With blocks of quarts. 
5G, « Cascajo,” or bed-rock, decom, achist, 
¥rom the manner in which this “ tierra de flor” ocourred, T at 
‘once concluded that, ,Becloically speaking, it it was a“ rainwnsh ;” 
‘but it was some time before eno it won immediately 
derived, At last, after talking the matter ovor vory frequent 
Dr. Plassard and T arrived at the conclusion that the “ tierra 
flor” is nothin, nity cor loss than decomposed * moco de hierro” 
bck eg he highly forruginans, 
‘The name “ moco is given to a 
rock, which assumes the various forms of:— 
a. Forruginous conglomerate. 
b. Forruginous grit. 
c. Ferruginous breeein. 
d. Pisolitie brown iron-ore, 
Tt always consists mainly of limonite and oarthy red hamatito, 
with pebbles or angular and subangular fragments of quarts, ochist, 
and folstone. When it takes the form of pisolitic brown iron-ore, it 
olny of n number of globular concretions of limonite. This 
move” is found in loose blocks on the surface, and often forms 
plateaux, sometimes moro than a hundred (or even two hundred) 
acres in extent, Tho edge of the plateau is generally marked by a 
bold rocky escarpment. Horo it may be seen that the * moca”’ is 
6, 8, or oven 10 feot thick ut the loast; and the same thing may be 
obsetved whero a stream hns cut ite way down through a“ moco' 
Hatona as shown inf. 4, 
In searching juartz-lodes T eame to the conclusion that the 
Parse te menor da no evidence of lodes in the immediate 
nasi for my observations lod me Pe ex that it is probably of 
origin. I should supposo that the ferruginous matter of 
which it consists so largely ix derived from iron pyrites, which was 
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acting British Vico-Consul at Cindad Bolivar, has kindly furnished 
mo with the following statement concerning the gold produce of the 
Caratal district :— 


1866 
1867 
9 months of 1863 


‘These numbers represent the quantities shipped by the Cindad 
Sleval Sgr the “crn do for" and gold quarts crashed by 
iarial 7m “tierra de flor,” or 

hand in mortars. ESE S Sst Shen eames the 

obtained from lodes by far exceods in quantity that obtainod 

Sek We Ga) preeil tkies mprisod within a circle 
are cor within o 

of 34 miles radius, with Nueva Providencin as ifs centre; but it 

must not for a moment be imagined that this Je the whole of the 


Austen, found gold on tho rivor Paragua; and just bofure leaving 





= easel on Laden of the Cuyuni in British Guiana. All these 
to ‘tho suriferous rocks aro over a 
coniorable aoa indeed. iiaagil 





A6 Notes on the Guowor of Goraxs, in Viewexexa. 
By Harem Tare, Assoc. Linn. Soc, F.G8. &. 


1. Lernopverion.—The observations on which this notice is based 





‘A fow wordsin clucidation of the physioal features of the country, 
will assist the reader in tracing out tho leading geological chaxoc- 
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the thickness is very considerable, and the area peers great. 
The and strike of the rocks are given wit ek, vetecenoe te tho 
meridian. The sequence of the various rocks can be made 
Scat (lersble'precisiat? on the whole the felspar 
in the lower strata, whilst hornblende and mica increase in quantity 
as we rise in tho series*, 
1, Feletone and Taleoae Schiste—To the oxtreme south of the lino 
of section, and beyond the river Yuruari, is situated the Caratal 
gold-field, which until the last ten yours remained hidden in the soll. 


gin 
in w folstone, * pi fan” ofthe miners and alsin talon chit 
From the mode of association of auriferous veins with diorites 
in Central America and Bolivia, I was led at first to the 
chief auriferous rock of the Carata gold-field as a diorite in which 
the sacred constituent was wanting: but its immediate associa- 
tion with the talo-schist, and its conformity with tho metamorphic 
eae the swanky, have finally induced me to view it ne consti- 
reed ona the aresaets ot miei sie bea 
mye 
tale-achists cearrile ti the fel foutone, d ‘toning 
Far ae yes 60°-70°, and striking west 30° north : 





‘and of tho wa of thls auriferoos 
trac fly tio he apelin of 2 »” which haw boon 


Pomotata Veuentele, bat which lis tiled to 


‘The veins present little conformity as thelr strikes but 
arently trond about N.E, and S.W.; the dij varies from 
Ar-H" T hare cine rl ia the foleteas end in 


the vicinity of the auriferous lodes; but it has not occurred to me 
eres cy mairtamen otter mocka, Goeae eg te 
the character of the quarts prevails, eo much # that: 
the various los cn in the majority of nse be red dented, 
for instance, that of the Calluo lode is highly vitreous, with the 
pold/more’or leon lamelliform ond. arborcaoents that ef the Potost 
(rasta manchareid, with finely dimominsied gold’ and’grecular gold 
localized in the parallel strings of hamatite, which also are rich in 
*E of rocks and zaincals, in illustration of thie paper, havo been 
by the Author to the Society —Korr, ) 
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serics skirting the Orinoco, ti ee ln Fe 

ment of the Itacama range of ‘onntatna i indabitably en extension 
of the Newor Parian of Mr. Wall, which. the grassy plains to 
tho north of the river. In the neighbourhood of Bolivar its rocks rest 
feu nat Hs Ma oh ay eae aed 

a passing upwards into a sandstone, 
Sane risen! bp eens ples tho latter is a 
peecrtlo eelelen in ah iron-stone paste; the pebbles are of the 
size of marbles and are well water-worn. The whole of this nerien 
‘stretches far away in overy direction from Bolivar, and has a slight 
ae ‘The broad valley of San Rafael with its low 
smural cliffs of from thirty to fifty foot in in height is excavated 
in tho yellow sand-rock; and the samo soriea of strata forms 
the banks of the Orinoco. No fossils were obscrvod in the sandstone 
beds; but clongated cavities within tho sand-rock appear to have 
beon occupied by fragments of the stems or roots of plants. 

That these arenaceous strata have originated from the wear and 
tear of the metamorphic rocks is satlsfuctorily proved by sections 
exhibiting tho relation between the two series mesg! 2), 

Resting on the granitaid gneiss is @ loose ferruginous conglome~ 


bodies into the surrounding eea, wi by tho tee oa currents 
and eddies they may be arrested and accumulated in particular 
places... ., and that those vegetable substances may have under= 
gone those transformations and chemical changes which produce 
." My observations do not ool by the speculation put 
by thine an to tho part Orinoco, the 

identity of the arenaceous strata of the meee Orinoco, which in 
are also lignitiforous and Taitad with the similar strata ot 


is serosa that the present ahem is a more recent safes 
cps to tho sooumulation of which, in the paragraph 
quoted, it is implied the river has contributed, 

From the absence of mae other than vegetable remains, in the 
Lianos-sandstones, and tho of marine shells at Cumann and 
in Trinidad, it appears hi, bable that the arenaceous series of 
the Llanos have ‘deposited in o shallow estuary, whilst the pre~ 
sent littorul areas of the same series have been accumulated under 


a conditions, 

T. Svrenrrcrat accomvLstions of Lrcowrrn—A pe ees Bessy te 
Aa eee nae el the ent ed ile review, is tho 
presence of a hydrous oxide of iron—the moco de hierro of the 

* Principles of Geology, Ws ets. 250. | 
® 
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‘The following itions are self-evident when stated :-— 

‘When the excontricity of the earth's orbit is very considerable, 
and the winter of either hemisphere occurs in perihelio and its 
eummer in aphelio, tho nearness of tho san in winter will causo o 
mild winter, and his remotencss in summer will cause a cool 
summer, 

Conversely, in the opposite hemisphere st the same timo, the 
‘winter will occur in spholio and the summor in poribelio: the re~ 
mioteness of the sun in winter will cause a winter, and bis 
nearness in sommer will cause a hot summor. 

Suppose, for instance, that when the oxcentricity of the earth's 
orbit is much greater than ot prosent, the midwintor of the Northern 
hemisphere occurs in perihelio: then 
the Northera hemisphere will have a mild winter and cool summer, 
the Southern hemisphere will have n cold winter and hot «ummer. 


8o far (grunting Mr. Croll's astronomical data, for which ho cites 
Leverrier, and which I believe are indisputable) there is no room for 
doubt. I havo now to discuss the question, what effect these diver- 
sitios of climate will have in producing glaciation. 

Mr, Croll thinks the hemisphere of cold winter will be the glaciated 
one. I think, om the contrary, the hemisphere of ovo? swmmer will 
de the glaciated one, 

On this subject it is noodlees to attompt to make any deductions 
from theory. We have plenty of obsorved data; and I think I oan 
show that they all go to prove a cool summer to be what most pro~ 
motes glaciation, while a cold winter has, usunlly, no effect on it 
whatever. 

Forbes, in his work on Norway and its Glaciers, p, 206, quotes 
“the excellent generalization of yon Buch, that itis the tomporature of 
the summer months which determinos tho plano of perpetual snaw." 
‘This indood is almost an identical proposition ; for perpaceal anow is 
snow that lite through the heats of summer; it would appear 
obvious enough, had it not been frequently overlooked, that it mast 
be the temperature of summer which, other things being equal, de- 
tormines the Jevel of summer snow. 

Bat, according to the same authority (Forbos's * Norway and its 
Glaciers,’ p. 206), “ another cause affoe' ing exceedingly the level of 
tho nal is the amount of snow which falls.” 

‘Thoso laws aro illustented in detail by the following table. In 
constructing it I have assumed, what is tolorably near the truth, 
that the temperature of the hottest month of the year decreases in 
uscending mt the rate of 1° F, for every 300 feet. ‘The tems 
Fe pled aire esetecaner dg area Abrere eres ht 

Dove's ‘My authoritics for the hoights of the snow. 
Hine are, for the first four, Durocher —— by Mr. Hopkins 
im tho * Procecdings of the Geclogical Society’ for Doo. 17, 1851, 
for tho rest, Mre. Somerville’s * Fayeiol Geography,’ p. 314. The 
temperatures are in degrees of incit. The heights are in 
fous. 












1869,) MUKPHT—OLACIAL CLIMATE. 


053 
of decent. ‘This might not haye much effect on the ¢limate of 
Heres ind arpa Pipi dh ped pep rete aayte 
latitudes where the glaciers would ‘sea and give origin to 
loabengs for wo know that icoborgs have great influence ax trans~ 
porters of cold. 

watt Jettonlas ome the effet of a ompartively alight fll of 
es eae very great. I quote ‘orbes’s 

- Norway its Glaciers,’ p. 215 >— 
“ ‘Though the surfuco actually covered by perpetual snow in Nor- 
idles mountainous districts and tablelands overy- 
‘here approach it so nearly that the snow-plane may be said to 
| ee yea el re ‘and any cause which should lower it even 
se sagener + tone ee the sey eater aa 


And again, p. 243 -— 
“Tein peated probabilo that a diminution of the tomy 
of the summer months by 4° only would at once place one~ mh of 
‘tho surface of Norway within the snow-line ; ‘so vant a moss of 
snow would te tho climnte, especially the summer tempera 
ture, to such a as would unquestionably pour glaciers into 
the hoad of every fiord in western Norway, . . . The lowering 
of the anow-lino over so large a surface would deteriorate the climate 
and lower the mean temperature, which would lower the snow-line 
still further,” 

‘The change in the eccentricity of the earth's orbit is in all proba~ 
Ble ny act to avast fr this ora scl grea cia 


in summer 

T take the fullowins “data from Mr. Croll’s paper. ‘The recently 
nsoortained error in the old determinations of the sun's distance affects 
both distances alike, and consequently does not affect their ratio. 
Along with the maximum distances of the sun ot prosent and at 
greatest excentricity, T stute the proportionate quantities of heat the 
earth will receive under thove two different conditions :— 


‘Sun's maximom Batio of heat 
distance. received. 
At progont 6... .cceeee 96,473,205 miles... 100 
At greatest excentricity. 102,250,873 ,, : 90 


So that in the one case the curth receives about one-tenth lees heat 


than in the other. 
‘The sun's maximum distance occurs at present a little aftor the 
midsummer of northern hemisphere. ‘it occurred at the 


same time of the year during the period of greatest excentricity, 
the earth nt our midsummer was receiving only nine-tenths of the 
quantity of heat which it now receives at that time of the year. I 
rea ny tel on climate ; Bale tar tie dein teen ra 
great, not direotly, by depressing t seis mat, a6 For! 
lace cited a ‘have, indirectly by chilling the air—and, 
*y Me the North Soa with the icebergs which must 
have broken off from the glaciers that filled the Norwegian flords, an 





1869,) ‘MURPHY —ALACEAL CLIMATE. 


‘was not 
cial and the carboniforous climates may have ey tlers 


separated by a few degreos of lati ‘We see an to 
aastate of things at present ; in tho xtrnite of tho 
is 40 far gineial that glaciers reach the sea and give origin to ioc~ 
while in tho Falklands it is eo far car tt thot all the 
Bhoere pee ‘that not mowes but flowering plants, is converted 
dead into peat, 
WHE Lam right that both wero nover glaciated at once, 


uch less 
the it have been (Oni 
of tpn Mh lion, y. 400, But he roars ian proved Cnt 
at a comparatively Reet was the 
glucial, there has been a good deal of intermigration of species be~ 


oineelran erature was coolcr than it is now, Both of these 


, whut is in itself very probable, 
tht dite the etal tien eps torial climate was much what 
is now, exeept in some places which were cooled by ioe-bearing 

= ‘Tho floating ice would also be o most efficient agont in 
transporting sceds, Agnssiz and Mr, Wallaco have found traces of 
glacial action in the valley of the Amazon—action of iceborgs [ro~ 
bably, not glaciers ; for no one supposes that the valley of the are 
from the Andes to the Atlantic, was ever filled with a 

R. Wallace on Loe-marks in North Wales, ‘ Quarterly Journal ee 
ence,’ Jan, 1887). 

M. Martins (in his article on “ Los Glaciors nctuels ot la Périodo 
Glacinire,” Revue des deux Mondes, March 1, 1867) objects to Mr, 
Croll’s theory, that it would require the glacial periods of the two 
hemispheres to have occurred at different timox, at geological 
Seeton ashe that th pipe the same one ries ob- 
jection against Mr, l's theos it ie valid against 
mine; for mine is, in fact, only Mr, Croll's inverted his theory and 
mine place the glacial epochs of the opposite hemispheres in opposita 


of the same 
L reply to this that geological evidence docs not and cannot show 
hele | a glacial period in the northern hemi and in the 


southern—in Seoae a, fr for instance, and in Patagonia—were actually 
twparated by an interval of soveral thousand years, 

pp hice which tho cxcentricity of the carth’s orbit is near 

its maximum is very long, several times 25,000 years, ‘The pre= 
cession of the equinoxes complotes its cycle in 25,000 years, ut the 
end of which timo will recur the same position of the solsticns with 
respect to tho earth's periholion and aphelion, According to my 
Ahearn glacial period occur during the period of the greatest ex~ 
ty of the earth's orbit, at the time when the earth's apholion 

is near the mummer sclstise consequent it| would occur in the 
namo hemisphore after an interval of 25,000 years, and in the oppo 
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Nontce of Piaxt-uewatxs from Bros mvrersreativren with the Basant 
is the Cousry of Asrmm. By Wririm Horcren Bar, Esq., 
PLS. F.G.8. 

(Road January 27, 18694). 


[Prares XIV. & XV.] 


‘Tu existence of doporits containing vegetable remains, intorstra~ 
tified with the basaltic rocks of the Island of Mull, was first made 
known by the Duke of Argyll, through the medium of this Socicty, 
in January 18514. 

This important discovery, from ita #0 ying polish, fndhontins 
as to the cimatal condition ‘and period of eruption of the basaltic 
rocks of that portion of Scotland, also led to the inference that a 
corresponding age might reasonably be assignod to the basalt of the 
north of Ireland, a conjecture which could only, bo etisoctorly 
determined by actual proof of the association of similar plunt-beda 
with the basaltic rocks of that part of the country. 

‘This quostion is now rendered eapable of solution by the required 
evidence having boon obtained, during the progress of the Goologios) 
Survey of Ireland, in the neighbourhood of Antrim, where the late 
Mr. G. Y. Du Noyer, District: Surveyor, discovered a bed containing 
fossil plants, n large’ proportion of which nre dicotyledonous Teaver, 
interstratified with and lying botween mares of basalt, and therefore 
eeenrting under very sinilar conditions to the leef-beds of the Tsle 
° 

This plant-bed was oxposod in a cutting through the basalt on 
the Belfast and Northern Counties Railway, between Termplopatrick 
paige Betea cecal torie atlos cont of Male arte 
Tough section furnished me hy Mr. Du Noyer in September 1868, 
the following measurements and descriptions aro taken, the beds 
being enumerated in desoonding order, 

4, For the Discusion on thie paper ep; 169 ofthe present volume, 

vet On Testiney Lat beds in tl Talo of ‘Note on the Vegetable 

remains from Ardtun Head, by Prof. KE. Yokes (Quart, Journ. Geel, See. 
‘vol. vii. IRI, p. 89). 
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{it therefore very possible that fossil may have belonged to the same 
rae os cha Lean igrpicdagerera eran pny 


oa Ye ba & ave Sere tre meee 


species CO, in tr ono per 
aa enh ar peater enod 9 
‘in somo specimens, zmambling VAR? ainnly int of einen 


‘thom, 
ee ccmasepn pean tealoed o ponsta atcocies te nen XENG 
figs. 7, 8) 5 alan era ee p ge rm ig mate el a 


raped 
eA PESa seas 
Pane 
sleet 
i ale iotg 
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He ie 
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He 
ie 
ie 
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f Endogenous plants, such as 
to Sedges or Grasses, are nob unfrequent in the 


‘A lange moss of forsil: wood procured 
the bed with iron-ore; it DT oat ree ner 
evidently dicotyledonous. 

Several fruit or sced-vessels of different kinds, some of which are 
shown on PL XIV. figs. 9-13, ocour in tho same bed, aa well as a fow 
remains of insects, two very emall elytra or wing-cases of beetles of 


i 


* Elements of G: 7)! sixth edition (1865), that in his account of the fo 
felts een, ot ity of Professor Ieor, Sequoia Lange. 


shore eer efor engi Ae ‘ts to the probubility of ita belooging 








“ ‘BAILY —PLAST-REMAIXE, 361 


pees a al the raat laa rl ore 


[passes into au iron-ore deposit, interstratified with oe Date a 
yt -catting between Tomplopatrick and Doagh stations, Belfast 
Northern Counties Railway. 


Sravo1a Do Noverr, Baily Plate XV. fig. 4, a & 0. 
Sirnnohes:ccreced by clesely_ arranged, slongste: und acuminaie 
ia Get ase ongitudinal, median 
bby Prot Mene fa Floss Fons Avctiee( ratte 
Hi dives (Vea anos’ ca mrs, tase esacian Pubs os 
of the leaves upon the stem, 

It occurs at tho samo locality and in the samo deposit as tho pro- 
coding specics. 

Covgsssrres MicHexnir, Baily. Plate XV. fig. 5, @ & b. 
inn Reel imbricating, branches alternating and 


Moicles, Masyal «Flora Fossile Senigal- 
tf 8h. ope figs. vn 18, 1. ee 
deposit, from the same locality ax the previous species, 


EXPLANATION OF PLATES. 
Hustvative of Fossil Plante from Beds ifted with the Bavatt 
¢y Shon, Bo ttre ctied 


‘Prare XIV. 
2. PPalome ot Toa sho urfaco 3, part of 
es iongei the rate Lepiis 
9. Pages dn Torerios Cote iat wih a 
IEaeps te iges eetris, Baseslonge, hes » pl. 30. 
3. Upper {1s narrow lanceolate leaf, probably allied to Fodocarpee 
ey ih 
4 tatiomad leaf, probably allied to dndrox 
toeda eetaloni, Mas, ibid. pl. 8. fg. 1. 
6 FQueronr. Lanoclato ln, ecabling that of tho Evergren Onk (Quer 
6 PQuereu exe etre aid to Quer 
nares "an St i rs 
1. tame," prin Ist son lomo 
‘Dechenl, ae 3 a wo 
8, tBhowsea’ Poon of an soueizat ost saan proba Monel wi 
tho proseding (Bg 7) : 
9,10, 11, cy 
@. Kilytron of « small Peculiar punctation (enlarged) ; 2, 
‘a single punctum more highly 


ring] i 
a ‘than the 
ws. of al ori em soe tha greceing ow 


‘These minute wing-cases, tho natural kizo of which is shown by the ad- 
jaomt lince, in shape and mode of punctation are not unlike those of the 
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From Janwcry Lat to Marck 31st, 1869. 


I, TRANSACTIONS AND JOURNALS. 
Presented by the respective Societies and Etitors, 


Ameriesn Journal of Science and Art. Second Series. Vol. xtvii. 
No. 139, Junuary 1869. 
E, W. Hilgand—Geology of Lowor Louisiana and the Rook-salt 
Deposit of Potiwo Avy 77. 
‘T. Coan —Tho Recent Volcanic Disturbances of Hawali, 8 
D.C, Gilman, —Geographical Notices, 08. 


American Naturalist, Vol, ii, Nos, 11 &12. January and Feb- 
rvary 1809. From the Peabody Academy of Science. 
. A. White-—The Towa Drift, 615, 
=! Tho Great Red Pipestone Quarry, 645, 


Anglo-Colonial, 2 Monthly Magazine and Reviow for the Colonies. 
0,1. Ist January, 1569, 
‘The Pitch Lake of Trinidad, 63. 
British Enrthqualcos and Volcanoes, 105, 


Anthropological Review. No. 24. January 1860. 


Athenwum Jounal Nos. 2149-2161. January to March 1869, 
Notioe of Bristow's Ur nd Life,’ 50, 
Notice of Prof. Phillips's ¢ Vesuvius,” 233. 
Notice of Bickmore’s * Kast Indian Archipelago,’ 287. 
J Philips Oxford Vaiversity Muweumy 810. 
Notice of J. 8. Mooro’s ‘ Proglacial Man,’ 340, 
HS. Palmer—Survey of Sinal, 343, 


Basle, Verhondlungen dor naturforschendon Gesellschaft in Basol. 
Theil y. Heft 1 (1808). 


P, Morian —Palmontologiache Notiz, 167, 
YOR, AXY— PART 1, Qe 











Canadion Naturalist and Geologist. Vol. Nos. 3&4. From 
We Naber History Society of Montreal 
T Mucfrlne.—On the Geological Formation of Lake Superior, 17, 


A. *h Drunsmond—The Dirtsibution of Plants in oltre Ih of 





Bootland an 
0.8 Hatt Onn Scbdleiton of tho Acadion Carbonficous Amo 
with a Description of » Section ncrows those Rocke at 


Windsor, N.S, 212. 
EB, Legnai—Now Specimens of Bosoon, 

J. W. Dawaon—On Canadense, me Notes by W. B. Car- 
Leap i 


jotes on sae Sones of izias bi tie Deane 


Chemical Nows, Vol. xix. Nos. 474-481. 


Chemical Socicty. Journal, Second Soria Vol. vii, January and 
February = 9, 

Chuistania, Dot Kongelign Norske Froderike-Universitets Aarsbo- 
rotning for Paar 

——. _Forhandlinger { Videnskabs-Solskabet { Christiania, ~Aar 
1867, 1868, 


Soxe.—En Notits om tion Manin, 12, 
M. ;Sc.—Foulr fn fim Skotlands og Nordamoriknu Glacialformation, 


if—Om lomeraterne { det throndhjemske Skifor-Felt, 0, 
Bil Om Ceylon ts 3 


— aap tl Christiania Videnskabselskabs Forhandlingar 
1853-67, 


adiereaage Vol, xvii. Nos, 410-430, 


Copenhagen, eronsigh at Kongtigns Votouskaps-Akndemiens For- 
handlingar, 1868, No, & La 
Demat Notizblatt dew Voreing fir Erdkunde nnd verwandto 
isvensohaflen zu Darmstadt, und dos mittolrheinischon geolo- 
brag te Drilte Folge. Melt 6. (867) 
Bari Tern Nea uf der projeotirten Kisenbahn- 
See laa ate Advancomont of Science. Report and 
‘Transactions, Vol. ii, Part 2. (1868,) 
T. = Hall.—Mineral localitica of Devonshire, 
te ‘iyinn.—Eyidenoes of Glaciol Action in Soe Devon, 
ow. Onmerod—Preudomorphous exystala of chloride ef ruen 


wire CS eh aaa aco of some of the Bones in Kent's Cavern, 407, 


jubmerged Forest and poi nen Barnataple Ray, yin 
Hireny ot aie Discovery of ond fieh inthe Derening Hoses 


Tarpaton enh Camwell Se 493° 
—. Liters torntura of Kent's Cavern posto 1800 400, @ 
20 
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Geological Magazino, Vol. vi. Nos, 1-8 (continued). 

OFA fa oad Chalk of Speoton, 13, 

rR —Lignite Bed noar Cape Town, 15, 

eet aioe a 

Soe 
i ‘Woodiward. ey ‘and the Mormoth, 58. 
G. Maw.—Raised far Teds a the Const of Lancashire, 72. 

James Geikie,—On the Lower Boulder ‘Clay near G) 7. 


ilasirow, 
W. Carruthers —On ‘Beant, 2 new genus of Cy “U7 (plate). 
Ton Morrie —Geologica Notes on parts of Nite 








wus," reviewed, 20, 
Larict and ie th se aie 


Twenlows ‘Facts and Yonsils duce to prove tho Deluge of Noab 


Terie 
Ki“ Gehlopia! Theories,’ reviewed, 83. 

Pattison's ‘New Pacts and Old Reooads roviowed, S41. 

Phillips's © Vesuvius,’ roviewed, 122, 

Lobley'a ¢ Voauvins, reviewed, 122. 

Honlin's Instruments en pierre découverta dans Vile de Java,’ 30 


vowed, 125, 
Appoch’s * Caosar’a British T ition,’ reviewed, 126, 
Reports of Procoaings of Socetic 26, 84, 120, 


Lenmar! |, ML 


SS aren Ropertory. Nos, 41&42. Janu 
March 1869, a “s = 


J.D. Sainter.—Geology and Archmol of come of the Macclos- 
ii it Body, 2000 ot 


2 of | of Serica, 264, 285, 
Sbliogrn Notice, 280, 


Geologists’ Associntion, Annual Report and Listof Members. 1868, 
Institute of Actuaries, Journal. Vol.xiv. Part 6, January 1869, 


Lansanne. Bulletin de 1a Société Vaudoise dos Sciences Naturelles, 
Vol. x. No. 60. December 1868. 


E, Rénevier—Obscevations géologiques eur les Alpes do In Suisee 
centrale, 39 (plate). aes pics 
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‘Milan, Realo Istituto Lombardo di Scienze © Lottero, Classe di 

Scienzo Matomatiche o Naturali, Rendiconti, Vol. iti. Fuso, x. 
December 1866, 


—. —. —. Voliv, 1867. 


‘er ae idrolgie «sttieL oop i grande otuntlo Adsi- 
nent —Si Bile Carta agronomien de Alntomt di Pare « alla carta 


tologien det mari di Francis, eseguite dal Prof, Dolese, 259. 

——. ——. Glawe di Lettere ¢ Scienze Morali  Politicho, Ren~ 
diconti. Vol. iv. 1867. 

— — — — _Bevic ii, Vol. i, Fase. 1-10. 

—. ——. — Momorio, Vol. x. Fase. 4&5, (1867.) 


——. Solenni adunanzo del R, Istituto Lombardo di Scionze « 
Tettere, Vol. i. Fasc, iy, 7th August, 1868, 


bide Mivroscopical Journal. Nos 1. January to Murch 


sy o. ‘Wallich.—On some undescribed Testacsous Rhiopods from 
the Neth Atiantic Deposits, 104, 


Mowcow. Bulletin de la Société Impériale les Naturalistes de Mos 
cou. Tome xi. No.1. 1868, 
Koenou—Die unter-oligocline Tortlix-Fauna vom Aralvee, 144, 
Munich, Sitzungsheriahto dor. kiinigl-bayer. Akademio dor Wie- 
senschaften su Miinchen, 1868. Band ii. Heft 2, 


Vou Koball—Usbys don Krystal Aachall 
‘td an oin aiches Vesioat ton ee 
ST et ene ae Nad Cofambion, 208. 


aan Noto-Book, Vol, iii. Nos, 25-27. January to March 


Nevonstle, N.S.W. Newoastlo Businoss Dirvotory and Almanno for 
1869. ‘From W. Keene, Bay. 

Palwontographical Society. Yolumo of Monographs for 1808. (2 
copies. ) 

Palermo, Giornale di Scionse Naturali ed Eeonomicho dol Istituto 
‘Teonico di Palermo, Vol. iv. Fasc. 1-9. 1868. 

6. , Geauellana Stu, Paleoatlogc, lla Foyne dol Caleasio 
Pokaan eee ETE ET RR 


ce Annales des Mines. 6" Série, Tome xiv. Live, d & 5, 
“Sees io eologigns ‘et ressources mtinérales da Canton 


jodonsor, 675 1 
echesehes suy lo dépit littoral do Branco, 113. 
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Royal Socioty, Procecdings, Vol. xvii. Nos. 106-100, 

W. B. Carpenter, ‘Drodging-oporations in tho 
‘Seas to tho north of the ti Pade Oe 

B Owen —Caver of Bromiquel, Part 2 Equine remain, 201 

TE, Moseley. —Descent of Glaciers, 202, 

& \ton.—Comparigon of Granites of Cornwall and Devonshire 
with thosa of Leinster and Monrno, 209. 

te i) "Teeth of Equines from Central and South America, 


St. Petersburg. Mémotres de !' Académie Impériale des Sciences do 
St. Pétersbourg. Tomo xii, Nos, 1-3, 1368, 


Schweizerische naturforschonile Geeellachaft. Protekoll der geolo~ 
gitoh-mineralogischen Sektion an der Versammlung in Einsiedlen, 
25th August, 1568, 


Scientific Opinion, Vol. i, Not, 10-21, January to March 1860, 


E. cee .—Distribution th Tieat aarbaow the Earth's surface, 208, 
North tio Dredging Ei 218, 281, 

. Cli cad ‘Time, 227, 261, 

W. Pongelly—Condition of some of the Bones in Kent's Cavem, 


250, 
B, W. Hawkins —Medrowuras, 811. 
HE. Woodward.—-Remains of the 1) 202, 
G. H, Kinaban— Suggestions on Denadatioa, 13,07, 
W. HL. Flower—Extinotion of Animals, 300, 37 
Society of Arts, Journal. 115th Session, Nos. ae January 
to March 1569, 
pled of Kane a Tel 
inmonds at Cole: 
Coal in ‘Bo 


Gold in Queensland, 288, 
Student and Intellectual Observer. Vol. ii, Wo. 12. January 1860, 
—Charch—Carclazo; an old Cornish Mino, 401, 
—. Vol iii, Nos,1&2, February and March 1869, 
H, J, Slack.—Ooceoliths and Coccoapherea: and notes on organi¢ 
bodies in Reignte Firestono, 29. 
Carpenters a Disp-sea Dredging, 7. 
a n Dewp-aoa . 
= eet Carctasey nr eld Corn Mine, 4, 
Turin. Atti della R. Accademia delle Scienze di Torino, Vel, iii, 
Parts 1-8, 1868, 
Strilver—Cenni su alcunt minemli italinni 
Gastaldi—Seandagli doi laghi del Moen Avi 
od ‘Mergoz20 (nei Cireondari di eg Se odor di abana, 
bnevi cenni sulla origino del baclal 
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Vienna, Tohrbuch der Reichsanstalt, Band xviii, 
Tuly to Decomber 18008 rhisccag 


F Raner vod 7. FuoheGeclogiahe Staten to den Tortie 
Kiel Fabia toe er i Same fund Krvido- 
Sobichten in don bayorischon und Gnterroichischon Atpen, 699, 


— Vv dor k,-k, goologischon Reichsanstalt. 1868, 
Saree har 


a en Rotisen Sher Ti Juris, und Kreides 
“Saki i en trace pn, a 


Fume und te Pita ContnsApansisen 414 
— Jum ite len Central: . 
Stclicakn.—Naturwissenschaftliche Arbeiten in Indien, 415, 
Hébart—Neue Einrichtungen im Laborutoize de Géologie der Sor 
‘bonno xu Parks, 410. 
Bey merschasied) —Pettefacten der Devon-Formie 


5 tad 47. 
_s pepeeaecie eee bata Porphyr, 417, 


—Uebor den contact I aBalaborg werk zu Wicliczka, 


419, 
Suoss—Ueber ae ae Unterricht, 428, 
Hochstetter-Sautier- if Fahrten im Rothiegenden des Rowsitz-Osla~ 


E, Staudigl—Enratischo Blecke in Prag, 2 
A, Baton. Untermuchingen vinigor Ertorten aus dem Gebiete dor 


Herrschait 

A. Palme inne. Keaton im Prager Krelse, wesilich von dor 

a Tnabens wie ther dio Vortrige des Horm Suess und 
Harm Foster 7. pas 


K. von ungurischo Eruptivgestelne, 10. 
rR peat oom es Apeaats ih 2, zi 


Tt a Nomleginin Un nterauch 
J im. —Stelnkobleavorkounmnen bel aie 


3 
PF. Foctterle.- eg der Tertilirsehivhtun zwischen 
Wieliczka und 


Wolf. hat S-AcUbely, St, 
we aio oa a ala Bolt ee 


. You Mojaisorice tten der a By vo 
U. Behloeil Shoal Cake Tschlopodea bus Goa’ obehachishven Ges 
"Uieher eino neue Sopienatt aus dom neogenen 
on Bade bi 


Vien, 27, 

OW Gumbel Foruninifines, Ostrucoden ued rullarosleopischo 
"Thierresto in den St, Comien und Raibler lor Schichten, 44. 

E, Fovm.—Dio Summiung Dolossort, 4 

OC. von Crernig.—Patrefncte vom totattarn-Gobirge und aus der 
Nilbe der Pyramidon vou Glzoh, 45. 

F, Zirkol— 3 Unterichngen der Basalt, Aultindung 

nv von Sezeberg, $0, 

J. Nuchtes.—Die Braun} 7 in bi | bei Reichenbach an der 
Save in Sadsteiermark, 40, 

F, Kreuts-—Milroskopis sche Untersuchung’ des anorthitfubrenden 
‘Andesites von Ober-Fernezely, 47. 
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TI, GEOLOGICAL AND MISCELLANEOUS BOOKS. 
Names of Donors in Italics, 


Art- Union of London: Report of the Council. 1868. 


Bland Thomas. Notes on the Tant-Shells of Tvnidad, Grenade, 
and Dominioa, and also of Curaguo and Buon Ayre, W, I. 


Brown, Robert. Miscellaneous Botanical Works, Vol. iii. Atlas 
of Plates, From the Ray Society. 


Carpenter, W. B. Preliminary Report of erations in 
Bees to tho Nerth of the Beton ilande, 4eha 


Doles, A. Etudes sur le Métamorphisme dos Rochos. 


Dorna, Alessandro, Catalogo delle Leonoidi o Stollo Metooricho, del 
Sime di Novembre, osservate uel 1867 al Regio Osservatorio 





Favre, A,, et Soret, L. Ape sar 1'étudo ot la conservation dos 
ctratiques en Suisse, 


Geol Survey of Victoria. Shoots 13 & 14 N.W., and 26 S.E,, 
with two sheots of Sections and explanations to Shoots 14 & 26, 
From the Government of Victoria. 


Haver, FP. von. Goologischo Usbersichtskarte dor dsterreichischon 
Monarchie, Sheets VI. & X. 


Hébert, 2, Observations sur lo Mémoire do M. Pictot intitulé: 
oeereeece des Fossiles de In Porte-de-France, d'Aixy ot 
eC, 


unt, Robert. Minerol Statisties of tho United Kingdom of Groat 
Britain and Ireland for the year 1807. 

Tgelstrom, Nordenskiold, and Ekman, MM, On the Existence of 
Rocks containing Organic Substances in the Fundamental Gneiss 
of Sweden, 

Index Scholarum in Universitste Regia Fredoriciana, February 


and August 1808. Bvom the Royal Prederician University in 
Christiania, 


Tones 0, Usher eine mikaonopsehe Flora wad Founo Jayla 
nischer Massengestein 


Jones, T. R., and ae, HB, Notos on tho Palwosole Bivulved En- 
tomostrace. No, LX. Some Silurian species, 


Karrer, P., und Fuchs, T. Geologischen Studien in den Tortiiirbil- 
dungen dos Wiener Beckens, 
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Pacis, Dépét de lo Marinc. Instructions Nautiques sur la odte 
opcidentale d'Afrique, No. 485. 


—— —. Pilote de Wile Vancouver, No. 433. 
—. —. Pilote de la céte occidentale d’Hindostan, No. 440. 


——. —. Merde Chine. Instructions Noutiques, 4"* partic. 
No. 447. 


Se Annuaire des Marées des cites de la France pour 


——. —. Instruction pour ontrer dans le Port d'Alexandrio 
Reypte. No. 444, 


Patont Office, United States. Roport for 1860, 3 vols. From the 
U, 8. Commissioner of Patents, 


Peacvel:, R.A, Physical and Historical Rvidoncos of vast Sinkings 
of Land on the North and West Coasts of France, and South 
western Coasts of England, 


Peters, K. F. Zur Konntnisa der Wirbelthiere aus den Miociin- 
Schichten yon Eibiswald. 


Phillips, J. Vesuvius, London, 1869. 


Pictet, F. J. et P, de Loriol. Matériaux pour la Palontologie 
Suisse, on Rocucil do Monogmphion sur les Fossilos du Jnra ot des 
Alpes. Quotriéme Série, Feuilles 1 A 14. Planches I. a 1X, 
Monographie des Couches do 'étogo Valangien des Carritres 
D'Arzier (Vaud). 


Quetelet, A. Annales Météorologiques do VObservutoire Royale de 
Braxelles, Douxiéme Annéo. 1868, 


Rénevier, B, Quelques Observations Géologiques sur les Alpes do la 
Suisse centeale, Lausanne, 1808, 


of the Mining Surveyors and Registrars of Victoria, 30th 
tember, 1868. From Ht, B, Smyth, Boy, PGS. 


Royal Society. Catalogue of Scientific Papers, Coa to Gra. Vol. ii. 
1868, From the Council of the Royal Society. 


Sort, M. Mémoires pour servir 4 la connaissance des Crinoides 
yivantes. 1863, 


Sella, Q. Relazione alla B, Accnd. di Torino sulla Momoria di Gior. 
Struover, « Stndii walla Mincralogia Italiana, Pirito del Piomonto 
dell’ Elba,” From the Royal Academy of Soiences of Turin, 


Tehihatchef, P. de, Asiv Minoure, Géologic. Parts 2 & 3. 
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Terquem, 0. Premier Mémoire sur les Foraminiféres da f 
Oclithique. From Ralph Tate, Eeq., F.G.8- 


Trautschold, H, Die Laterne des Diogenes von Archaocida: 
sicus. 


Ulrich, G. H. F, Notes and Observations on the Nuggett 
Maldon (Victoria), quarter-shect 14 N.W. From the Ge 
Survey of Victoria. 


Wanklyn, A. Descriptions of New Species of Fossil Fern 
Bournemouth. 


War fice Index to the Articles in Poriodical Publicati 
ee ‘ar Office Library, from 6th November to 31st Dec 
1868. 





QUARTERLY JOURNAL 


or 


THE GEOLOGICAL SOCIETY OF LONDON, 


PROCEEDINGS 
or 


THE GEOLOGICAL SOCIETY. 


Tone 23, 1869. 


G. H. Wollaston, Esq,, of the Geological Survey of England and 
‘Wales ; Richard Peareo, Swansea; Richard Moreland, j 
Esq, Ola Stroot, London Tike N. Shoolbrod, Eaq., B.A., Assoc. 
Inet, OF, juildings, Dale Street, Live 

man, Esq. hley Place, Westminster, 8. SW 
Abbay, Enq., B.A., Fellow of Wadham College, Oxford, wore olocted 
Fellows of the Society. 











‘The following communications were rend :— 


1, On two New Species of Graopva, By Sir Panur ve M. Grer- 
Rarurox, eo MP, F.RS,, V-P.G.S. 


1, Grropus Gownnr, Egerton, 
Moxsrevn Tutorrsimm in his splendid work on the fossil fishes of 
the Jura formation of Bugey—o work of singular morit cut short 
by his untimely death—when 9} wz of the Pycnodonti of Agassiz, 
says truly that “this family has the advantage over many others of the 
Ganoid Order in the circumstanoco that the charactoristic foatures 
are truo and casily spprecinble, such as the form and arrangement 
of the oral apparatus, the peculiarity of the ecales, and the struc 
ture of the vertebral column.” In fnet, this family is in a manner 
isolated from all others, and consequent meproantls (Es the Acanthodei be 
‘exoopted) has been subjected to fewor modifications than any other 
of the Ganoid Order during the long period which has elapsed since 
its eatablishmont by Professor Agassiz. Somo of the most distinguished 
palmontologists have directed their attention to this sete: Quen- 
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| _ ‘Tho specimen under consideration was found by tho Ror, Mr. 


‘Fouss, of (to whom wo aro indebted for tho dieoovory of 
| the rich deposit of Dovonian Ichthyolites at Kddcrtan in Rosshite), 
on the beach and Portgower, on the east coast 


Qyrodns, viz. & eral eontral epilla surroended by two crenulated 
sings, the innor one rather higher thon the outer ono, haying the 
eeu view ed vertically, of a small rosette (fig. 1). Judging from 
ir circular form and relative size, it ix probable that they bo~ 
Tonged to ono of the secondary rows of tho vomerine series. ‘Tho 
egos, win tho case in ies members of this family, is noto- 
chordal. The neurapophyses, expeciall a the nuchal region, are 
strong, and extend nearly to the dorsal ridge. They are spathu- 
erence whore they partly embrace the chorda, 
Late pag of a few of the raheest fs ossicles supporting the 
the dorsal fin show that this organ occupied nearly the 
wtre of the back. No evidenco remains os to tho position or 
characters of the other fins, Tho whole of the trunk 1s invested 
with compact scaly armour, remarkable for the solidity of the 
component scales, und the strength of the jointx by which they are 
united. In most of the Ganoid fishes the pear moss by « pin- 
and-socket et Ion each seale having & process at the upper anterior 
yee in a dopreseton on the lower angle of the 
Lamellattly above it in the series; but in this conse each scale 
has a superior and inforiar process, which aro spliced to tho or 
responding prooesies in tho contiguous scales above and below; in 
addition to which, additional strength is imparted by a broad over- 
‘ep at each joint, the upper scale covering the bevelled margin of 
he succeeding scale below (fig. 2). Whon viewed on the inner 
Eas those processes form tho continuous rib or fillot whieh has 
‘been alluded to before. @yrodus is the only genus of the secondas 
formations in which this structure ars preg behind the dorsal i 
onal fins; ne therefore been taken as a good fon- 
ture for rectifying tho generic nomenclature of the several specica, 
The genus Microdon of Agassiz (as I pointed out in 1849) com- 
some species in which the peculinr scale-structure was. par- 
| and others in which it was general; the latter species, namely 
Microdon and Mf, analis, are now big! ormnged hy 
Heckel under the penus Gyredus; on the other hand, Gyrodus micro 
plervs of Agassir differs from that gonusin having no scale-rbs on the 
piteror! half of tho body, aa alsoin having vory large doreal and anal 
and a rounded tail.” These characters combined {uatify Wagner 
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iz, the Oxford clay, Cornbrash, &c, This is just the period in which 

genus Gyrodua socms to have attained its maximum dev 
Pment. No species hus yet been discovered in the Trias or Lias, 
A. few oveur in the Lower olites, from which period tho gonus 
expands enormously through the remainder of the 0 Oolitic series, 
again in the Wealden, and finally disappearing in the 





Gretacean era. T have named this epecios Gyrodus Goweri in 
‘recognition of tho great interest the Duko of Suthorland takes in all 
questions affecting the county of Sutherland, which has been re- 
markebly shown by his establishing a museum at Danrobin Castle for 
the jon of specimens of xcience and antiquity connocted with 
‘the county, for the amusement and instruction of those who visit the 
charming soenery of the neighbourhood of Golapie, 


2. Grnopvs cocoopenss, Egerton. 


‘The Museum of Practical Geology possesses n portion of a large 
Pyenodont fish referable to the gonus Gyrodus, from the Kim- 
meridge Clay of Kimmeridge. The specimen is a more fragment, 
containing only a group of scales from the nuchal and dorgal re= 
gion, above tho lat Tine, and before the dorsal fin. It moa- 
sures 1 foot in longth by 7 inches in dopth. Judging trom 
‘the proportions of other species of the genus Gyrocus, this fish, 
when perfrct, must have been nt least 30 inches in length, from the 
snout to the commencement of the tuil, by 20 inches in depth, 
Halling in size the great Gyrodue rhomboidalis of the Munich 


aa tconitine Peaive dorso-lateral series of scales, with eight scales 
in each row, measuring each 1 inch in antero-posterior diamoter. 
in form according to the position ove 

np Sr ce eeriapirenrsn. Pterelsgens Fai 
‘and are lozenge-shaped; the succeeding scules in euch row become 


probably have been from 2} to 8 inches in Tenet The surfaco- 
ornament of the scales (fig. 3) is well seen, and is very peculiar. 
Tt consists of a multitude of trical granules of hard and 
Justrons ganoino, like igemtini ol calla weed casa soattered 
over the surface. On the nape and back thoy aro thi iokly grouped, 
but more spamely sprinkled over the other parts, Ench granule 
ee eee are most crowded, and bas no 
with ite ncightoure to eonsticate dhe seandziag 
fer montly pan on soales with — pattoras, It 
in this respect lus Goweri and Gyrodus rhom- 
beidalis, tee Gere pes a little-known species from tho 
Oolite of Stonesfeld, namod by Agassiz Gyrodus perlatus—the arti- 
idate§ rccamin-of tot-soaley freciie) two Dace Gay at i 
very strong, and coarscly striated longitudinally. ‘They meusure 
an inch in length. I have given the specific title careorierma to this 
fish, from the characteristic features of the seales. 





=) 





but from this it differs in having the median teoth circular, instesd 
of transversely. oval. 
"Another specimen belonging to Mr. Mansel is one of great in- 
terest. ‘Thore has long been a controversy touching the validity of 
the ene Sphorrodus. ‘The similarity of the teeth to those of some 
of the larger species of Lepidotus induced Agussiz to establish the 
genus with some hesitation, Owon, however, dotected somo dif- 
foronces in tho microscopic structure of tho tooth, which led him 
to consider the two genera distinct, Many continental palsonto- 
logists, on the other hand, repudiated the genus Spherodus, ox 
founded in error. The main obstacle to o satisfactory solution of 
the difficulty arose from the circumstance that the Bufonites were 
generally found detached from the dentary boues. In Mr. Mansel's 
specimen (fig. 5), however, we have true Spherodus toeth arranged 


Fig. 4.—Vomer of Gsrodus cocco- Fig: 5, — Famer of Sphms- 
derma, rodus gigas. 






$n natural order; and not only so, but the specimen is fortunately 
‘a yomerine bono, the form of which ix Sees from the 
palatal organization of Lepidoius, and cssontially characteristic of 
the Pyenodonti. The Pee n is 2} inches in length, and contains 
the median soriea af tocth, the two Intermediate rows, and two 
tecth of the marginal row of tho loft side, The median row is 
composed of six teeth of circular form ; the intermedinte rows con- 











MULE —KiMMMKIDOR-ChAY sAeHEAN, ‘387 


forms a prominent rounded angle with the corresponding 

(immer) border of the extremity. Here it has a width of 1 

, Which incronses to 4°5 inches at the summit of the curve (tho 

being chictly caused by a swelling of the upper eurface of 
extremity, the terminal aspect of which is separated bya groove 
the restof the terminal surface), whence it again diminishes to 

“2’5 inch near the anterior (outer) missing angle. The under (ante- 
‘Fior) surface is gonorally flat, with a slight longitudinal and trans- 
‘Werse hollowing of its posterior (inner) half. ie upper (posterior) 
surface is transversely slightly convex for 1-8 inch from its i 
Geet border, then stightly hollow for another inch ; and from this 
thin n ehort distance of its anterior (outer) margin it is ren- 
‘dered stro Cita (Poeeiche ‘ramidal swelling just men~ 

ies forma part of the terminal surface, 


the terminal surface, growing narrower ax it reendes fram thia, and 
ing at about 8 inches distanco from it to receive the distal end 
of a low median ridge prolonged from the shaft, The anterior 
(outer) branch of this hollow ends about 1 inch sooner than the 
(inner) ono. On tho under (anterior) surfuce two strong 
sabpyramidal swellings *9 inch high, ding to the two ex~ 
cursions mentioned in the lower (anterior) border of the tortinal 
sarfuce, and, indiouting the greater projection of the condyles in this 
direction, immediately arrest the eye. The anterior (autor) swell 
ing, with @ base 1-8 inch wide at the terminal border, begins to rise 
at 1 inch from the anterior (outer or radial) border af the extre~ 
mity. A deep intercondyloid notch, “8 inch wide, separates it from 
the postorior (inner) «welling of near'y the xame ize and form, 
Betwoen this and bra trp tan Alert eae ep 
mity the surface is first longitudinally grooved by a shallow depres- 
sion which has been slightly increwed by compression, and then 
gently convex. ‘The anterior (outer) and ior Gioner) margins 
are 0 trond and flat near the torminal » that here they might 
be properly called surfaces; but towards the shuft they grow nar- 
rower and become transverrely convex. 

Shafi.—Of a subcylindrical form, thi comprises about the middle 
third of the done, Ite upper (posterior) surface is strongly convox 
transvorsely. The under surface is transversely convex im its pos- 
ae — half ins it has a shallow longitudinal rapa ap 

/, widening towards the proximal oxtromity, and the 
shallow depression montioned in the seis lie pcg TO 
face of this. ‘The anterior (outer) border of this longitudinal hollow 
rises sharply, us if it were the beginning af a deltoid crest. 

Contour —Whon the bone is placed horizontally the outline of the 
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fragment Per 





Max. vert. di of nostril from its floor to meeting of 
outer surfaces of intermaxilln 
Broadth of snout just bohind symphywis .... 
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matrix, in cont igments, which have been 

by Mr. Davies, a nearly complote right ramus, 

non-tooth-I Ts measuring $0 inches 

tremity to the hindermost visible tooth*, with 4 inches of the tooth- 
bearing part. Viewed from above, the dentary part, with 4 inches 
of the ramus behind it, appears to be nearly straight, and from this 
point the ramus curves ards nearly to its posterior extremity, 
where it becomes slightly inflected. When the straight, toothed part 
ig placed horizontally, the ramus behind it is observed to havo a 
largo upward curve, Tho upper border of the jaw, traced from 
behind forwards, exhibits first gently inclined, alightly longitudi- 
nally hollowed and transversely flat posturticular surface, 2-7 


upwards, 

pli dieting alia eee 
tooth, exposing four moro alveoli, which, with two, for which there is 
apne in an intermediate fragment on which the distal anf  oternur hes, 
niake es, or perhaps seve, teeth behind the paint wher 
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Vike manner, the lower ones coursing parallel to this border, while 
tho upper lines radiate towards the coronoid » Tho angular 
bone forms the lower half of the hindermost 10 inches of the ramus, 
and completes the posterior extremity. Ttcomposes the whole lower 
border of the ramus for about 25 inches, and it ix also visible on the 
inner surface, below the articular bone, from which in this situation it 
‘is marked off by a suturo, which, further forwards, a couple of inches 
in front of the salient anterior internal angle of the articular bone, 
becomes lost in the matrix. In the outer surface « conspicuous 
suturo, nearly straight for tho first 0 inchos from the posterior ex- 
tromity, and then curving downwards for the next 15 inches, sopa~ 
rates the angular bone from the dentary and surangulnr bone abovo 
it. Tho anterior two-thirds of the angular bone are also longi 
tudinally striated; and the uppormest strize run out obliquely at 
upper border of the bone, which helps to increase the distinctness of 
the suture between it and the surangular. On the inner side, the 
anterior intornsl angle of the articular bono projects strongly 8 incbes 
sbove tho lower border of the ranvus, and nearly 6 inches from its 
Jesterior extremity; its anterior margin descends at first: almont 
vertically, and then curves forwnrds to the suture with the angular 
bone. In front of this the inner surface is hidden for nearly 4 
inches by large splints of bone lying athwart it, which are, I think, 
Fivces of the upper jaw*; and for 6 inches in front of theve it is 
tanch defwwed; but besond this, to the dental part, it is mmooth, 
snd chunnelled by a brond, shallow, longitudinal groove, ‘The sple- 
nial bone is wanting. 
‘The piece of the lower jaw lent mo by J. C. Mansel, Esq, consists of 
7 inchos of tho anterior oxtremity of the right half. 10 lower and 
‘upper lines meet in rather a blunt point. ‘Tho outer surface, trans- 
versely convex, is beset with a few vascular foramina below the two 
first alveoli. The inner, vertical surface is scored with morks of the 
yysial suture. ‘Tho upper surface i horizontal and flat, rising 
ightly towards the innor border ; its ute third is pieeed by tho 
openings of six sockets, from the four last of which grown teeth 
‘The soctions which Mr. Mansel has most kindly allowed me. 
to have madet, show clearly the loose implantation of the long tooth- 
fangs in capacious alveoli, which have a forward and outward in- 
elination that gives a corresponding slant to the teeth. The alveolar 
apertures in the border of the dentary bone are quite distinet from one 
another. ‘hoy aro here separated from cach other by very evident 
unbroken purtitions, which, however, are los comp! the in- 


* ‘Theo aplints have been further exposed since the aboww account wax written ; 
sre portions of beth maxille crushed and retroverted, so that the front 

ber reel the posterior oxtromity of tho remus of the lower jaw. ‘The 
nawal bones are sbsent; but the groove into which they were received reaches 
forwards for » considerable distance on tho upper and edgo of the max- 


bona. 
or getting thee sctiona made Tain under great obligation to Mr. tbe 
ridge. 
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fragment of a former fang around the fang of an 
in ono of the alveoli, and the of a small 
tooth from a very wide alveolus strate that, ax 
manner of succession of its teeth, this Kimmeridge cro- 
codilo ae tered wit ‘with those of our day. 

of the Tecth.—Thiss 50 agrocs substantially with 

that ere far cross th that any description of it is superfluous, 
Fertebra—All the vertebre which have as yet been brought 
i 3 both articular faces are moderately but 
‘The centrum is cylindrical, Its middle is con- 





cular ends, which have a nearly cireular contour. In two of these 
Yertebrw the posterior articular face bas a rather Jonge vertical 
than transrerse diametor, duc, I think, to aquecsing. ‘The neurapo- 

, laterally compressed and thin, ore suturally attached to the 
upper surfice of the centrum in nearly its whole length, reaching, 
however, nearer to the antorior than to the posterior ak oe Tho 
euture descends slightly on the side of the contrum, ‘neural 
canal is indented by a median groove, deepest at its middle, as is 
conmmon in some erocodiles. 

‘Ono of the vertebre, imbedded in the samo mass of stone aa tho 
ramus of the lower jaw in the British Museum, has a costal facet 
on the anterior margin of the transverse process (dinpophysis), near 
its root, and none on the contrum, which makox it correspond to 
the fifth or sixth thoracic vertebra of living crocodiles, from which, 

it differs in the absence of a hypepophrss ts we well as in 


how: 

i wey this cost Spee 

has been unfortunately broken off; its section is trihedral; but the 

Fight transvorve process is 35 inchos long. ‘The posterior border of 

tho neural spine, the only part of it visible, is “5 inch thick, and 25 

aie ina and it ends ubruptly as if squarely truncated, ‘Tho 
\yses are very mutilated, they project backwards from 





the th nears their lower onds nearly meeting in the level of 
the crown of the woural canal, and their upper onds diverging. Their 
surfaces look outwards and downwards. In another vertebral arch 
with the spine and transverm processes, which, from: the gront 
length af theso Intter, together with the absence of n costal facet 
ok ea eee part of 0 


posterior 

thoracic vertebra, the presygapophyses project from the front of the 
just above the plane of the anterior margin of the 

diapop! Beare se Galante are hidden; but 
their antcriory margin is port of a ¥ wide curve, and it hos 0 
more nearly upward direction than in the more anterior vertebra. 
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| @pherical arti¢wlar head, below which is a slight swolling, which I 
‘take to be the traces of a cruehed and worn trochanter. ‘Tho shaft 
thas been much squeezed. All the fractures shaw that the interior 
consists of can is tissue, which, in some situutions, has a very 

toxtare, without, ies there being strictly any modullary 
canal, con decteth adap A ryfhiarreadiaion tere gays 
in existing crocodiles. ino of the anterior border of the 
Gs convex, und that of the posterior border eit Slow: 
Sete wi is much damaged, but traces of one condyle are 
+ Dimensions of Femur. 


Length in its present mutilated state ..... 
Proximal end, Breadth .... 
‘Trangverso diameter of artioular surfaco 21 











Longitudinal diameter of ditto. 
Diameter of shoft at contre 
» ~— hear distal 
Theo diameters are from back to 
under surface are lees. 
Conelusions:—The conclusions resulting from m my examination of 
the fosril remains of this Kimmoridge Saurian are :— 
T. That it ia an amphicoolian Gavial-like crocodile, 
TL. That it is probably ideatival with Cuvier's 2ud Honfleur Guvial, 
* tite & muscau plus court,” to which Cuvior assigned vertebrm af his 
« convewe 5" Steneoraurus rvstro-minor af Gooffroy Saint- 
i 1825; Metiorhynchus, Von Meyer, 1830, who reversed 
Cayier's disposal of the rertebri, and guve those of the + syxtdme 
concare" to theshortanont ; Steneateurus, Owen, 1841, who adopted 
Von ot's allotment of tho vortobrm ; tospondaylus, Ve 
1otn who returned to Cuvicr’s ssuaion ot Be of the son 
vorteline with the “této & museau plus court; AMetriorhynchus, 
Bronn, 1851. 
IIL. That it is also identical with Dakosaurus, Quenstedt. 
TY. That Dakosaurus is pil Sood ‘Cuvier's second Honflour Gavial 
“ a & museau plus court. 
T now procood to establish these point sertatim :— 
I. That this Kimmoridgo Saurian is an amphicolian Gavial-liko 
oaseodil is proved beyond doubt by its biflucatod (anterior) ribs, 
the long transverse processes of the posterior thoracic vertebray, the 
sutnral attachment of the nourapophysis to the centrum, the eon= 
cavity of both articular feos of this lattor, the naturo of tho 
at of the teeth and the manner of their succession, tho 
a of the teeth to the symphysial parb of the jaw anda 
small piece of the adjoining ramus, the relatively long sym= 
sats and the singlo undivided terminal nostril, 
ttt is probably identical with Cuvior's second Honfleur Gavinl, 
“tate & museau plus court,” 
In order to mako this cloar T must first cite briefly those facts 
relating to tho Honfleur Gavials which benr directly on this matter. 
22 
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r snout has the samo laterally compressed 
fesse retake Hevionr'= tine h moe ‘plas court” 
Guvinls and the Teleosaurs; and taken 


AG 


could 
‘any one who itwith Cuvier’s figures 0, 7, pl. vili.; while 
‘if, when making , the strong: lance 
is borne in mind, the conviction that tho individuals are spoci- 
Cuvier rightly matched the jaws of his “‘téte & museau 


i 
le 
oF 
i 

a 
H 
i 
ff 
35 


a 
i 


i 

if 
ia 

| 

H 

| 

2 


ot 
Le aepee ‘31, was drawn from six tooth in a pioce of jaw, 

the lower, 1 foot long; they are two-edged, serratod, un~ 
equals conve, marred, sree wh He 
he had formerly ¢ described these woth under the provi~ 
namo of Megalosaurus; snd he points out that thoy diffor 
vuine Mogulesaurian teeth in the greater compression, coarser 


Our Kimmeridgo tecth agree i ewential i ith 
those of Pl eanonrya muscimadyaseh ait Wioeo ot Cost 
stedts Dakosaurus. Plieninger's figures (Ag. 2, Taf. 3), which are 


* For a précis of the various views which have been entertained by later 
writers I must refer (0 Pietet's « Poléont.’ ond Brown's" Lethms." Tn face of the 
ostie facta that "da vsctaes de la dauriéme xpdcn (0 concave) 


acrodont Geosuart. 
dinger's 


AEE \ Flétagobing. Warttemb." p. 493 in Handb. der Potrefabt., tab. 8, 
0%, Waritemb, dahreabel, py 282, tab. 16.7, 1810-50. 
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Discussiox, 
Mr. Sxeuey remarked that in the buse of the Oxford Clay, there 
wis what he a8 a peoulisr form of Dakosaurus, with two 


peeatetos on one side of the tooth, and one on 
tho other, Vertebree of similar character to those oxhibited occurred 
in the Kimmeridge Clay at Fy, but tho teeth wore rarely perfect, 
‘The author's conclusions confirmed his own surmises 





* nos iate RORY Aso oy Ty. Shoal of Mince, Ges Ine Gece 
ron, te 
Abyatnian ean itionary Force. tet 

‘Tux goology of Abyssinia has beon more or loss oxamined by several 

eminent French und German travellers—Riy +, Roth; D'Ab- 


Jogi Soteect oy ‘bo said Tetinnt 

strncture of the country can wo known. 
‘Tho pecoliar pheler ratte which tho late 0; ga 
‘carried out ete) See Oe ee eae of march 


e following are the trai which have been noticed in 
Abyssinia, in desconding ordor 


7. Reoent.—Soulls of thy the 
z. so os laval deposit near the cous. 
1B Tertiary ? Ge Cretaceous? —Boliled traps, basaltic and tenchytio, Mage 


dala grouy 
Cretassona Jurassic W—Beclded traps, chiefly basaltic. Ashingi 
i rf Romania oer i ii 
nteajurio (vaso gat agitoone 
tt is unnocessary to dwell on the physical geography, which has 
been already amply treated by numerous ablo observers, * Tt is suffl- 
cient to remark that the portion of Abyssinia traversed is the divi- 





ridge between the salt plain to the eastward and the Nile valley 


9 ‘The preant in an sbvtract of the, obmerations arhich will. bo pub> 
bee at long + Mus, Seackenbeng. £280, p. 12, 
tne, de all. do In Boe Goolwa. 131, 
Tai Boe. Gio, . T84G, p41; Compe. Rend vel i, p. 732, 


Vor. en Abye vol 
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succeeded by limestone, as alreaily mentioned at Dongolo; but near 
‘Adigrat it underlies trap, probably of the Mégdala group, with ap- 
‘parent conformity. 

Antato limestone—The next group in ascending order consists 
chiefly of limestone; and in this, for the first time, fossils ocour in 
some abandance. The rock is pale-coloured and usual aller stra~ 
tifled ; it occupies the line of route taken by tho British force for 
about.70 miles from Dongolo till south of Antalo, To the north 
scarcely any other beds are interstratified ; but further south, es 
pecially near Antalo, both sandstones and traps are met with, the 

Miter being ‘alwaya, doloriis, and a portion of tha bands belng, $0 
ite appearance, contemporaneous. The uppormoet part of the for- 
mation is of sandstone and conglomerate, which arc beat acen in the 

Mishek valley south of Antalo. 

‘These limestones have been very well described by Messrs. Ferrot 
and and Gani, who quito rightly attributed them to the Juraaaio 

“itboan tonite fossils abound, it is singularly rare to find 
any 4 neufiiontly good preservation for accurate determination ; but 
amongat those obtained are the following :— 


Homicidaria, op. nov., near H. Luciensis, D’Orb,, and H. Wrightit, Cottean, 
aos coats, var. ade ~— pts 
‘Sharpe, or w cl spooins. 
concentric, Bow 


and aismerous casta of bivalves. 

Other forms occur 5 A ‘but the abovo are the most characteristic, 

Trappesn series, —Ni heady all southern Abyssinia, with Shon, is 
oie Cea rt ae traps ; and although thoy do not occupy 
vo oxtonsive n surface in Tigré, thoy noverthcloss cover a yory con- 
siderable tract. 

On the rowd to Miigdala volcanic rocks were met with at Sennfé, 
whore several hills consist of basalt and trachyte. ‘The latter passos 
into a claystone which simulates sodimentary rocks to a romarkable 
extent, and forms tho singular bosses known as Scnafé rocks, which 
were mistaken for sandstone by almost all observers; indeed I was 
myself deceived at first. Near Adigrat ia n grenb range formed of 
horizontal beds of basalt, and peskadly, in the upper portion, whioh I 
had no opportunity of visiting, of trachyte; but it waa south of 
Antalo that the great trappean area was entered, and traversed 
hy the route of tho army, without a break, to Mégdaln. 

‘Thia i. series plainly consists of two groups, the upper of 
oS a res tear arp rR EDF Fy ES 
valleys of Atala and Ayba south of Antalo, The lower ‘Trion E 
propose to call the Ashingi group, from {ta great development 
‘around the little lake of that name ; the higher the Migdala group. 
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Aden series of voleanie rocke—Along both shoros of the southern 
portion of tho Red Sca and of tho Gulf of Aden, thoro i an im- 
mense development of voleanio rocks, amongst which are many re 
centand, it ix said, afew active craters. ‘These formations have been 
described by several travellers®. 

Near Zils, on the woet sido of Anncsloy Bay, these bods aro but 
sparingly reprveonteds but all tho castera shore of the inlet consists 
of them. Near Massowa thoy are better seen und consist. of lavn- 
flows interstratified with beds of ashes and. of sedimentary deposits, 
gravels, and sandstones, some of which contain marine shells, 

The lava-flows differ entirely from all tho voloanie rocks of the 
Dighlands, and are assuredly of mach lator date. Still some of them 
may be far from recent, the great donudation thoy have undergone 
in places indicating considerablo antiquity. As a rule thoy aro in- 
clined and present the appearance of haying been much disturbed. 

Recent formations.—Those are not, for the most part, sufficiently 
important to demand much attention. Large ‘altavlal ita exist 
long the coast, north of Masowa and claewhere, which appear not 
to be marino, but are more probably due to the washing down of 
pebbles and sand by rain and small torrents from tho bills, They 
aro frequently of considerable thicknoss. 

soil procisely similar to the “rogur” of India oxista in tho 

neighbourhood of the basaltio rocks on the highlands, and is 
bably derived from their decomposition. Of the platewa (Wadela- 
Tulunta) between the Trkkazzye and Jidda rivers, the northern half, 
whore traversed by tho British foreo, was of trachyte and had no 
black soil on its the south consisted of basalt covered by black soil. 
The latter, just like the Tndian “regur,” seemed peculiarly well 
adapted to the growth of cereals +. 

wdation.—Tbe mnormous gorges cut by tho rivers near Mig- 
dala attracted general attention, though they aro in reality trifling 
when compared with those of the Takkazzye and other rivers, Tf it 
is correct to believe that the trappenn formations once covarod AA 
sinia (and certainly it is difficult to excape the conclusion), 
fram 4000 to 10,000 feet must have been removed from by far the 
greater portion of the surface. ‘There is nob trace of marine denu~ 
dation over tho surfioe examined, 

Lake Ashdugi-—Thia emit picoo of water, tho. only ono of the 
Abyssinian lakos which it was possible to visit, lies in a small basin 
of basaltic rocks and has no visible outlet. The perfect sweetness 
of the wators, and the ubsence of any evidence of grent. change of 
level, prove that uo subterranean outlet must exist, It ie by no 
means cloar how the rock-basin has been formed, Its form is op- 
posod to the idea of its having been due to glacial action, and no 
truce of the former existonca of glaciers could be detected ; but it 


+ Forrot et Galinier, “Rocher d'Eericourt,’ &. 

+ It should be remembered that some Indion black soil can searcely be 
dorived from basalt. Such is the case in the extensive ite of the lower 
Caavory vallog, ‘Thor who huve only wen the soils of western India are 
somottnes not aware of this, 
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6. On the Conretartox, Narcur, and Onrers of the Darrm of Nonra- 
weet Lascasmme ond a vant of Commmacaxn, with REMARKS on 
Desvvatos, Dy D, Macxuvtosu, Eoq., F.G.8. 





Coxrexts. 

1. Inteoduotion. ¢ Glaciated Rockturfaces near 
2. Const-seotion of Driftant Blackpool. ‘Tiverstone, 

¢. Upper Boulder-clay. 4, Lower Roaldor-olay ox “ Pinel" 

1 walle Sand an Gravel. tecween Bardeen and Bay 

& é3 id I 

& Lower anid Loum. | ¢ Pinel and Gontorted Sand and 

© ‘ Grevel near Ub 

wt in of the Drift, Fi: Contorted Sond and Gravel in 
3B. Drifte between Lancaster and Carn ctl parts of the 

, Derivation of Limestone Doul- ¢ rite at High Tavs, 

: ‘ > h Upper ‘Boulder. 

A. Denudation of Drift Deposit. i. Drift Capping of 

@ Origin of Lake and Genmp- | 4. Upper ouider-lay at Barrow 

urine 





Daina in Drift, 
8. Suhail Penniaion of Dri 
it. 
« Org ot Dri Herpmentsend 
llg-pan 
Smoothed Rock-surfaces and Drifte 
‘of the Farnnas peninsuln, 
4. Distinction between Ginciated, 
Rain-woen, au Bea-worn 


Rock-rurlaces. 
4’ Roskwork of Birkrigg Moor 
‘and Hninpefoll. 


? 





© Sections obtained by Boringe 
near Trvleth. 
% Drifs of Whicham Valley and 


zkeom 

7. Direation and Derivation of the 
Flow of Granitic Drift im North 
west, Lancashire 

6 Connexion between Boulder -<lrifts 
‘and Superficial Acoumulations 
at High Levols, 


1, Lxtnopvertos, 


Axx the drifts of different districts merely local variations of one 
great formation which cannot be systematically divided ? or ean 
these deposits in their mare persietent features bo satisfactorily syn- 
cbronized over extensivo aroas? As this in a vory important quos- 
tials iliak MBNA Gin pte f-acry steph to clumsily Gr ei tate 
the drifta of the north-wost of England has yet been communicated 
to thia Society, tho author hopes that the following aocount of obser 
yations made during prolonged visite to , Ulveratone, and 
Lancaster in 1 9 may not prove unacceptable. 


2, Coasr-Skories or Darers ar Brackroon. 


There aro perhaps fow parts of Englund whore such extensive and 
instruotive scetions of distinct kinds of drift aro cloarly exposed aa 
in the immediate neighbourhood of Blackpool. Boyond an noquaint- 
noe with the fact, derived from the Geological Maguzine*, that Mr. 
Binney, F.RS,, had found sea-shells in, and had written’ on theso 
drifts sbout cighteon years agot, whon the triplex division of drift 

- Darbishi “Drift :" vol. Hi. No.7, July 1 

+ Memotrt oe ht. we Phi Bon of Mame 
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(Sein ty.—The existence of an Upper Boulder-clay 
along const is clearly defined. vlancemsalien orcas = 
‘an unknown distance. “On the coust it thins out and disappears 
ey ieee A cotrin, hbo ff may bo sen 
ag far south a8 Market Streot, Blackpool, in a reooss on tho west side 
of which this clay is now in course of being excavated (Dec, 1868), 
athe south ts tho brett oar ihe Mathnal cooly 


eet tcecins 3 out over a tenacious clay (Lowor 

Doullerclay?) cet of tho old dependent chapel (see is 
sits). West of the Independent chapel, the clay now in course 

of carted away to the south shore appears to be a deeper, 





Fig, 2.—Shetch-map of the Peninsula of Furness, 











Houlder-clay of uncertain age, Giacinl atrioe, 
‘with send and gravol. 
OF THK MAPS, 


1 rough idea ofthe distribution of drifts. Where theeo is no stippling, the areas 
th stipping a ore plies in extend to nroascyered with earth and dete 
See ee etluas beak minds to map the Postglastal dopeattn 
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6 “Rockery."—In the Engberg cliffs, north of Uncle 
‘Tom's Cabin, both the laminated sand and pobblo-beds havo here 
and there become coneolidated into rock as hard as come kinds of 
millstone-grit*. Owing to tho formation of rain-ruts on ench side 
and the washing away of the looser matter undernenth, fragments 
of tho snndstone ar conglomorato became nudormined and fal! down, 
In their descent they cither reach the beach or become ontanglod in 
the facing or talus of fallen clay. In the latter case they project 
from a temporary matrix of soft or loose matter, in which they are 
Dalleved by tho country poapla to have grown, ‘The harter Iaiaing 
of sand and layers of pebbles projoct beyond the softer parts, giving 
Fie to fantastic shapes. In their merely fallen state they are, I 
believe, of comparatively little value; but when they are reached hy 

tides, and smoothly rounded by the waves, they are highly 

as ornaments to enclosures in front of houses &e. They some 
Times resemble certain styles of architecture, the gothic arch and 
window included, and often mimic the table and smith’sanvil. They 
‘are beliaved to become harder hy exposure to the sun. About 
half milo (somo say a greater distance) from the present cliff-line a 
sory lange oplit block, culled Ponnyotone, may be seen, at tho lowoat- 
water mark. It is a mass of consolidated middle drift, much too 
large, it is believed, for the sea to displace, "IE je mupponsal to le fa 
the spot where it foll from the then-cxisting sea-cliff, und is looked 
spin na an evidenco of tho removal of half a milo of hill 
by the gradually encroaching sea since the days of Edward LI. Near 
it there fs a amallor stone called the Carlin or Witch-stone; and both 
stones aro referred to in the following traditional couplet — 


Benny stood, Carts fe 
ke ran away 


Except during exceptionally high tides, the wea does not now 
encrouch on the “ Red bank. 

d. Lower Boulder-clay and Loam—T havo traced this formation 
under high-water Jevel from a point nearly half a mile south of the 
Now Pier to more than half a mile beyond Unele Tom's Cabin. In 
most places it is temporarily, in some places perhaps ently 00- 
yored with recent sand and shingle; but it exhibits or amallor 
areas which at any time may be seen swept clean of all loose mate~ 
rile. Near tho coast, whore ita surface slopes n little seawnrd, it 
resembles a hard artificial concrete pavernent, Further out at soa, 
and at a lower level, its charactor is varied. Tho following notes 


ee hand blocks itconsalidated sand and gravel sore ‘ata certain lovol 


Upper) Boulder-slay of the high ground of Bulfolk (quart Jour. Gool. Soa 
sre 18 Ins sowotled sod ta raved la probably of thn mane age 
M 


sand and gravel and Lower 
Vor. XX¥,— Pant 1, 2e 
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“eatery ing tho prevailing character of the hard stony élay 
¢ wer Boulder-elay), Tn the lower part expecially, it looks like a 

‘muss of clay, grit, and stones of various sizea, Graing and 
small fragments, as well ax good-sized stones of quartz, here enter 
considerably into its composition, and give it 
Many of stones are igneous or metamorpl 





rounded; but generally speaking pear Little more than blunted 
vor mbbed, as if they i been hies be along, Most of them are 
‘More or lees scratched and striated. 


Fig, 3.—Thanmerss Coast-scetion of Drift to the north of Uncle Tom's 
Cabin. (Cliff about 70 foot in height.) 








Tower Gould 


¢. Postglacial Deposits, —On tho coast south of Foxhall Inn, and 
extending far in a southerly direction, a Postglacial clay may be 
‘trend. ter its northern termination, and some distance out at 
sen, I found a thin remnant of it resting on the Lower Boulder-clay. 
Tt fs woll exposed on the shore near the promenade now in course of 
constructed (December 1865)*, It may be about 16 feet in 
thickness. Tt is of a very soft and yielding character, and here and 
there exhibits curred lamination, It is more or less charged with 
docayed vegetation, and in saan, place is full st very small stones, 
Pen smaller than a pea. 10 lower part, Scotch stutoh, 
of a light binish-grey colour; the upperinast foot, called white ore 
or tlepmother’s jag, of a vory light grey huo. Tt includes nt least one 
thin layor of peaty matter. ‘On the coast it is overlain by u bed of pest 
between 2 and 3 feet thick. Inland it varies in thickness, and here 
and there thins out, as if it hed been accumulated in hollows, 
anil it is genorally overlain hy pest, which in many places is covered 
‘with stratified aund+. Tho lattor would appear to have been do- 
posited when the land was slightly lower relatively to the soa than 
at present, though it eught not to be forgotten that this ava in still 
subject to high-tide inundations. A part of the low ground behind 
Sonthehore was formerly oceupiod by Marton Mere, in tho bod of 
which, the Rev. Mr. Thornber informed me, the skin of a Britich 
canoe (the wickerwork decayed) was found many years ago §. 


* kis pomible that some of the coast-scotions deseeibed in this paper may 
have been destroyed or confwedly mized up with artificial eecumulations by 
the tides of January and February 1869, 
+ The stratified sand ix replaced by or coversel with Nown sand between South 

Shore and Lytham, 

‘The site of w mere near Southport ts ealled Marten. 

‘We nay econ expt from Mr. Do anes (of the Geolageal Burey) tho 

Qy 


B. Middle sand, gravel, anit * rockery.”” 
der-clay. 














ping, ney. pnin, rw oye 0 aout tu Me) Sum fi fo wpenwong romper — 
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have come from a less distance than Eskdale, would seem to favour 
‘the idea of floating ice; for while it is generally admitted that the 
balk of ial drift must be local, it is very improbable that 
flow of land-ice from Eskdale, on reaching what is now the bed of 
tho Trish Sea, should have turned ronnd in the direction of Black 

; and this improbability will still further appoar when we take 
into consideration tho fact that the primary striation of North- 
weet Lancashire is from north to south, or from north-north-cast to 
‘south-sonth-west (see sequel), 


3. Duwrs wsrweex Laxcesten axv Canxvourn. 


Between Blackpool, Preston, and Lancaster the country is more 
‘or less covered with drift, which I had little opportunity of examin- 
ing; and between tho valloy of tho Inno and ( my oppor= 
funities of observation were more limited than in the three other 
Aistriots noticed in this paper. On walking from Lancaster to Cums 
forth one cannot tail to be struck with the onormous mass of drift 
which almost everywhere conconla the solid crast of the carth, Its 
thickness in many places cannot be less thun 200 on perhaps 300 
fect. Its surfice ik very undalating, in some places consisting of 
Knolls like a flattened form of exker, in othore presenting the appenr~ 
ance of parallol drumlins®, though on minute inspection it is seen that 
the latter are not sufliciently parallel or regular to be correlated with 
the dromlins of Treland. 1 was unuble to soe any exposure of drift, 
in which the line of contact between two distinct deposits could bo 
clearly made out. At Hest Bank L funcied that the sen-oliff showed 
an indistinct line of demarcation between a hard Lower and a com- 
paratively yielding Upper Toulder-elay, but could net make sure of 
the oxistonoo of more than one formation, and that apparently Lowor 
Boulder-clay. 

‘The two fine sections at Host Bunk consist of sta-cliffs cutting 
moross drift-knolls. ‘The one farthest from the rilway station is 
about 50 fect in height, ‘The olay is full of stones, of «izes varying 
from small pebbles up to very large boulders of limestone, Thoy are 
much striated, and often rounded only on one side. Between here 
and Morecambe, and ulong the beach ut Morecambe, large stones are 
generally found in groups, which might merely indicate the places 
where the Boulder-olay came to the surface, wero it not that whore 
this formation rans continuously for great distances along the coast 
the large boulders occur, with fow exceptions, in groups—a oircum= 
‘stance which, if well established, would indicate their having been 

by floating ico rather than left by land-icet. 

On the hill near Lancaster, called Lancaster Moor, a hard reddish 
sandy clay, very nuch resembling lower Boulder=clay in its structure, 
may be seen resting on a surface of millstone grit which hus been 
glacinted cithor towarde or from the valley of the Lane, in my 


# ‘Tho Rer, ME I. Close (see Journ, Roy, Geo. S00 Ireland, vo. |. part. 3) bor 
Berpethat BS eeetldl sgn tllod dr potie wero sovusralated ester ana 

in Bi ce, Shropshire, &a tho boulders of granite, porphyry, and 
other far-transported rocks aro generally found in groups. 








et it 
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and bounded by cliffs, I had not time to 


into 
Bet itn Corl Seok s 


4. Dexupanos or Davee Derosrrs. 


The drift-aroas of N.W. Lancashire @ sutccesion of 
amoothly-rounded heights and hollowe—the vertical extent of the 
undulations reaching 200 feet, Sections show that this varied sur 
fies ix mainly the result of denudation, and that the denudation has 

irrespoctively of tho structure of tho underlying deposite. 
Cho lower and uj part of a knoll may consist of distinct kinds of 
ce one ads ofa kaall may be made up of one kind of drift, and 
side of another kind; and all the phenomena would 
“co to point toa denudation of a broader and more ewooping nature 
Bed Oris Dobe nts Seam De Perhaps the 
o 9 Swampebasins in Drift.—! most 
ant form of bellow presented by the hes of drift-deposits 
‘at least in some districts) ix the shallow barin, It is merely « con~ 
finnation of the general undulating surface; and there is no reason 
Sahay that ity fowust side hs boon ieft by deposition. ‘The 
aswamp, march, morn, or temporary (somotimes per- 
crap uke Tn many places these wet deprossions remain; in 
ost IAAI Sieg Linvo’bioa avtiSedally rctubd.”  Beatoe of tian tony 
be seen between Blackpool and Carnforth, and not a few in the 
Furness peninsula, Were these basins scooped out by land-ice? 
The fact of their often occurring on tho surface of Upper Roulder= 
ala shes that they could not have been eubjectod to land-glacial 
Tye generally occupy positions remote from upland valleys, 
in fn wl liciers may have Vingervd till after the glicial submere 
ius), ules we ugree with the Rev, O, Fisher in belioving in a 
wupplomontary glacial period occurring between 100,000 and 200,000 
years ago, during which a great sheet of land-ice gave the latest 
nish to the configuration of the ground. It aight be out of place 
in n paper of this kind to disens the question of the exeavation of 
theee drift-bosine ond mrewing 5 that tho idea of 
their formation by submarine currents can be better included thon 
any other in aconsistent scheme of the succession of glacial und post~ 
events. 

4, Subaérial Denudation of Drift Deposite.—Where the surface of 
the drift does not exhibit a succession of knolls and basin-shaped 
depressions, it spreads out in the shape of uniformly flat plains, as 
tieween Freatimrand Longridge, and other parts of South Tanowshire. 
Shalloy od passes, at greater oF less intervals, cross these plains 
often nearly at right angles, and without any connexion with the di 
tion of the drainage*. Freshwater streams have take advontege of 


* Between the estuaries of the My 1d the Dee two depressions, eridently 
uid Hal chasiola ein sctoes es wea oy 
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shaves away the edges ond grinds down the facos of stratified rock- 
masses. It can produce an undulating surface; but the vertical ex- 
tent of the heights and hollows must be small in compurison with 
their breadth, Tt cannot scoop ont small deep basins, deep grooves 
Pointing in various directions, and, loast of all, funnel-ahaped holes 
Fanning down through alabs of rock. Water finding its way through 
cracks in glaciers may perhaps produce all these forms of rock- 
surface in valleys; but on the summits of limestone hills such pheno- 
mona must bo referred to the action of rain or son-wavos. Kain (a8 
T havo already shown in this Journal®) cannot grind rock-surfnces 
80 88 to leave smooth curvilinear hollows cutting continuously through 
hard and soft parts of the stone; but it must communicate a rough 
irregular surface minutely corresponding to variations in lithological 
structure or composition. 

b. Reck-work of Birkrigg Moor and Hampsfell.—On the rocky 
summit called Birkrigg Moor near Ulverston, and on tho still highor 
eminence called Hampsfell, near Grange, rain is now clearly break~ 
ing up overything like rogularity of form. It is converting pro- 
viol sinooth basins into rough, pitted, and fretted a ions, and 
wn grooves into jagged stone gutters. Butthese hills, e9 ly 
the bordors of Bi ‘Moor, present proofs of tho most ible 
kind that no agent has formed the smooth and regular rockwork 
since the Glacial period. ‘The basined, grooved, and furmelled sur= 
faces of limestone rock run under drift without any change of form, 
excepting that, under damp clay, in many places the surface has been 
crete ‘Tho connexion between sculptured limestone rock- 
surfaces ond drifts in this district offers a new field of research to 
the geologist. So fur as I have observed, the hollows must nearly 
all have been ground out before the deposition of the Upper Boulder= 
clay. ‘They not only run under » looge redidish drift on the borders 
of Dirksie Moor, but undee the decided upper drift farther weat= 
ward; and sculptured boulders may bo seen buried in this drift, 
Large sculptured boulders on Stainton Green (oo soquel) present 
grooves and other hollows running continuously from tho upper to 
the under surface, and along the latter down into the matrix of red 
loum+. ‘Tho semi-istand of Dunusrholine (soe sequel) is covered 
with an uppor drift which resta on seulpturod Yimestono—the rounded 
Tuas of he drift still sticking in the funnel-whaped holes they ap= 
parently helped’ grind out, But the period of the sculpturing 
‘of the limestone rooks must be curried still further buck ; for soulp~ 
tured boulders may be found in hard Lower Boulder-alay, ong a 
this clay tho soulptured surfaco, the typical form of which ean be at 
oneo recognized, has become irregularly pitted. Under the Lower 
Boulder-clay the rock-surfaces often present the sarae general forms, 
though in most pluoes they have become fretted through some kind 
of chemical action, probably intensified by the humus carried down 
from the surface by rain-water poroolating through crovices. 


£ Quart. Journ. Geol. Bor, vl-zair. pp. 277 827A, 
+ On tho seashore between Morecambe and Carnforth T have seen woulpturd 
Timestone buulders fised in what looked like Lower Boulder-clay, 
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Dreceia than a drift. It is the most unworkable stuffin the 
‘world. ‘The pick can make little, and uh eves anes eee 
and it cannot be blasted. During my first visit to this section 
Dlsel erie petal erudition; bat se ai ie 
a * torr it on it im- 
Baedistaly after fresh faces of it hod been exposed by the unusually 
high tides of the 31st of January, 1369, the appearance of stratifica~ 
tion was very strongly marked, It was hore and there curved, 
archod, and falso-bedded, though the general dip was to the south 
at n small angle with the kmostono floor underneath, a circumstance 
which is not easily explained on the theory of accumulation under 
cithor water or ice*. Tbe lines separating the beds were ws con~ 
tinuous as the number of imbedded stones would apparently allow 5 
and in some places, whore thero ha} to bo fow stonos, the pincl 
‘waa distinctly laminated. The pine] likewise presented the appoar~ 
ance of sits been fractured wt intorvals; but whether the rents 
were contined into the underlying limestone T had not an opportu 
nity of ascertaining, One feature of tho pinel I think deserves pe 
attention. On the beach I saw o fallon boulder with 
Jamin of loam adhering to one side, and I afterwards found that some 
of the boulders in the pinel above were partly bedded in thin lamina, 
Asn mere attempt at an explanation of this phenomenon, 1 would 
suggest that the stone may have been held at a certain level by a 
= while the laming were deposited beneath it, or 
axe after tho first imbedding of tho atone it may have been partl 
ice floating from N. to 8. so ax to Ioave a spaco benea! 
itor the of the laminw, Mr. De Rance, of the Gcologi- 
cal Surrey, on seeing my sketch, expressed his belief that the mere 
tendency of sea-wares to insinuate themselves under stones firmly 
imbedded in drift might excavate a cavity on one side which 
might afterwards become filled with laminated loam, or clay. 
‘All these suggestions take for granted the presence of water, 
and are irreconcilable with the doctrine of accumulation under n 
great crust of land-ice, Here district or valley glacial action will 


not re 

Apia and Contorted Sand and Gravel near Ulverstone—The dif- 
floulty of referring the accumulation of the pinel of this district to land- 
ico will still further appear when we come to observe the mode of its 
association with middle drift in the oxtensive eoction expoted weet 
of the Ulyerstone railway-station, Lat first endeavoured to 
rate the pinel from the sand and gravel above it, but after 
or six visits, botwoon which fresh features were exposed, Teould only 
arrive at the conclusion that the pinel is so dove-tailed inte the 
lower part of the sand and gravel as re indicate that, both formations 
qoust have been accumulated under water, and that ice must in some 
way havo becn instrumental in giving riso to the numerous displace- 
ments and contertions which render it almost impossible to unravel 
the details of this remarkable section. Instead of attempting to do 


Intely obvecredl an instance of similar stratifloation its the Lower 
at Pontefnst. 
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in terraces or knolls in the direction of Bardses. A sec- 
“ion of it, oxccssitely contorted, may be acon in a pit at Gascow, near 
Priory. At Wadhend the sea hns cut away about half of 
‘sand and gravel knoll, coataining unsteadily striuted boulders and 
‘seams of consolidated sand. I have not had an rtunity of tra~ 
ing the sand and gravel further south. Woat of Uleurstone it ox- 
tends continuously for nearly two miles, It appoarsin the railway~ 
eutting close to where the Dalton Road cromes the milway; mn 
section af it revealing falso-bedding may be seen at the end of a tow 
‘of cottages called ‘I'hroe Bridgos. On the side of tho road from 
Dalton to Ircleth, and in knolls to the §. and §.E, of Treloth railway- 
‘station, and elsewhere in the neighbourhood, sections of ithave been 
exposed. Between Ulverstone and the Duddon it reaches an altitude 
‘of nt lewst 200 foot. Near thesnmmit-lovel of a wide or snddle 
between Penny Bridge and Arrad Foot (north of Ulverstone) a 
number of pits have been dog in a gravel knoll, At the bottom of 
‘one pit T obsorved very hard typicnl pinel with boulders, underlying 
stratified sund and gravel. In anothor pit a bed like pinel and nearly 
as hard, but stratified, rose up to the surface in the form of a semi~ 
arch. Another pit revealed obliquely bedded gravel ond sand; » 
fourth pit, dark sand ander compact gravel. The beds in all the pits 
‘were vory much contorted ; the pinol here and there seemed to ran 
into beds of compact gravel ; and in other rospects the drifts resom= 
bled those of the Ulverstone railway-section. A farmer told me 
that a knoll to the 8.W. consisted of similar sand and gravel. The 
altitude of those drifts is between 200 and BOO feot above the sea, 
Tn the valley of the Crake on ochreous drift with numerous scratohed 
Doulders runs down to the level of tho river; and in this district we 
find an illustration of a fact: which T believe to be of universal nppli- 
cation in all districts containing erratic boulders: the rivers or 
brooks have nothing to do with the drifts lying in or near their 
courses further than reassorting them over very limited areas, It 
ought not to be forgotten that in North-west Lancashire (and, 1 be- 
Tiove, in many other districts) the middle ssnd and gravel is more 
frequently found on plains, watersheds, or hill-sides than in what 
may be strictly called river-valleys*, 

g- Pinel at High Levels—It has just boon stated thab pinel may be 
found under the middle drift on the pass between Penny Bridge and 
Armd Foot, Near to Bockside hamlot a good instance of its fro~ 
quent mode of occurrence at high levels may be seen. It oocupies 
small hollows in slate rocks with pluned-off edges. Pinel runs 
the sides of the hills to considerable altitudes between le 
hamlet and Ulverstone, and in some places it looks like an old soa 
beach or tho remnant of a onco extensive doposit till fringing or 
clinging to the mountain-slopes. About Lindal pinel may here and 
there bo soon exposed in pit- and rond-scctions at levels varying 
from 250 fect to upwards of 300 feet above the sea; but much of 
of whut is called loose pinel in this district ia probably upper drift. 


$i pion i ly ements oar, gun othe boom of rales end 
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to the alope of tho hill. This looked like an instunee of gla= 
ane Ja isi Ad pec pede ag re aa 
he base of the slope peng cet 
hoses af rae &o, may be foun, De anc ante 
#0 08 to reveal the cae between Bouldorclay 
aay ae ‘or recent marine deposit 

i. Capping of Daabitbo Dictverkolite& is surrounded on 
three sides by sen, and on ono side by land which has evidently been 
Sea at no very remote poriod. The limestono strata mainly dip 
8. Wy but towards the western side SE. It ie cliffed all round. The 

‘part of this semi-island is about 70 feet above the sea, It 
4 more or lest covered with Upper Boulder-drift from 2 to 5 feet 
thick. The drift, a red loamy olay, is well charged with rounded 
and balf-rounded stones, many of them much moro rounded than 
‘those ye begee by the ee ot me foot of the eliff. ae 
oe lute, 3 do., with a small percent ‘of granite, 
‘The drift rests hepredltiry hollowed, and fanned limestono. 
surfice, a8 befororemarkod, [tis dificult to explain the preseneo 
of deift in such a perched position without supposing that the 
tenu once graduated into the neighbouring ground, and that since 
‘the deposition of the drift the sea has eneronched all round so a8 
‘to leave o bounding line of cliff. But if eo, the conclusion can 
scarcely be resisted that isolated drift-covered platedux in inland 
aud upland regions must have been cirewndenuded by the sea. 

On the road botwoen Dunnerholmo and Dalton granitic boulders 
are common. Upper Boulder-clay, with its usual accompaniment of 
brick-pits, undoubtedly runa along tho shore of the Duddon estuary 
to Barrow; but in the central partef the Furness peninsula the drift 
(where it is not decided pinol or cleanly washed sind and gravel) is 
fo tinged with red oxide of iron from the older bamatitic deposits, 
and is #9 inconstant in ite character, as to render the task of corre~ 
lating it very difficult. T+ varies from angular detritus and red loam 
to red gravelly clay. On the watershed between Ulverstono and 
Barrow the furthest east specimen of gronitic drift L could find was 
Sset the village of Stainton, But though granite in Furness 

‘bo Fegarded os an indication of Upper Boulder-clay, it does not fol 
ow that the upper-drift sea extended no further enstwands, but 
merely that the ieo-lnden current eae the mountain brag of the 
granite had here its boundary, [ have not seen the 
const at Ramyeide, near the southern point of the Furness ftid 
‘but, from information received, have no doubt that it is of Upper- 
Boulder age, Neither have I seen the sand hills to the south-cast 
of Barrow, 

jv Upper Bonlder-chry at Barrow.—At the Dalton-rond brick- 
ie Burrow, the Uppar Boulder-clay a in euch full fares us to 
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justify the epithot ay Miedo itin the 8 of England by Mr. bssorai 
, jun .— The Boulder-clay.” Aw twual it is com) 
sofl, or loose in the uppor part, ond more ha ede 

marl; yond solid lower down. ear the surface, it is here of a as 

bluish-brown colour, the bluish tinge increasing downwarda. Its 
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of the Ireleth Iron Company’s bore-holes at Askham Wood, near Ire- 
leth railway-station, in the basin of the Duddon (it was kindly fur- 
nished to me by Mr. Salmon, ¥.(7.8.; the foot-notes aro my own) »— 
6. Duasre'< or Witeuam Vattnr feet, 
== MB cscs | 1 
On ao from Grocn Road 
station to “Alackeombe, near a * Dark Clay .. 
hamlet called the Groen, n gravel- 











On arriving at tho mouth of the | Quicksand .oco-coarnnw 2h 
Whicham Mill ravine, whieh rans 
‘up into the heart of Blackoombe, 
Twas somewhat surprised to find 
a considerable thicknoss af pinol 
geuiuating upwards into what, 

want af a better name, I shall 
call chip- and splinter.drift. Still 
higher up, tho sides of tho ravine 
seemed to consist of pinel, hard i 
at the bottom, and Jooser towards # Brown Clay Lal 
the tp. Immense boulders of 
porphyry || wore hero and there 
in the channel of the 
brook, The boulders were both 
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it may be only a looser stopped in Brown Cl 
part of tho pinel which ~oginae 
exists underneath, But up to 


1 
Laat reacts + Variegated middle sand and gravel? 
Limestone, auch, ist is found in the Louldor-olay of some of the 
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has lately sprung up) I noticed 9 considerable spread 
GB tsdied Upper Boulisralay. AC the top of tho tminence tn 
OAT & depots of trated sand and gravel rats immeiataly on 
smoothly shavod-otf edges of inclined beds or lamina: of slate, 


7. Dinwotion asp Deeryarion oy tue Frow or Gaancere Dieter 
ty NW. Laxcasnren, 


Allino running from about Bootle ia a south-casterly direction 
crs Moreoumbe Buy, and along the north-eastern aide of the 
Atif plain between Preston and Longridge, would roughly 
indiesto tho north-castorn border of the granitic drift af North-west 
Tancashiro*, In tho Furness and Whicham arous E have traced it 
as far NE, as Whicham Hall (as alroady stated), Holborn Hill, the 
nvighbourhood cf Soutergate, and Stainton Grocn. ‘The north 
astern border of the ico-ladon current which onrried the granite 
would appear to have been more or less winding. The current 
must have vot in before the close of the period of deposition af the 

Lowor Boulder-clay, if not earlier, and must havo eon- 
tinued to low till the close of the Upper Bouldor-clay period. The 
samo current may have supplied tho granitic drift of the Cheshire 
and Shropshire plains, a groat part of Staflordshire, a part of Wor 
costershire, &0, But if ao, it sooms unreasonable to lock to tho limited 
zoa-couat area which Kekdale could havo furnished (eve admitting 
‘a serics of different levels) as the solo or even the principal source 
of the granitic drift‘. A current could not have flowed from the 
north ovor the high ground st the hoad of Kekdalo into and along 
tho courso of tho valley at the time whon its granitic slopes were 
abore water. A groat current passing by the mouth of the valley, 
would not be likely to become londed to greater extont with the 
granite of tho valley than with the rocks impinging on tho pro- 
iets and following pasta of ita oonreo, If 20, # appears diBleull Lo 








explain the great preponderance of granitic boulders in many parts 
of the extensive drift-aroa just mentioned by appealing solely or 
even principally to Eskdale in Cumberland; and such being tho 
ease, where aro we to look for the other source or sources of the 
granitic drift so widely distributed over the west of Bugland? ‘To 
the south of Scotland, or to some part of Ireland? Without wikh~ 
ing to support the thoory of tho Irish dorivation of any part of the 
granite, I may stato:—that the Rov, Maxwoll H, Close 3s of opinion 
that chalk flints found in the drift of Shropshire came from Ireland ; 
that T have scen chalk flints in the drift of wost Cheshire nearer to 
Treland; and that n chalk flint hax been found at an altitude of 
nearly 1000 foot above the soa, on Holcombe Hill, near Man- 
chestert. ‘These remarks, made perhaps partly in ignorance of 


sy, Boakdars of granite fram Sbap Fell may powtbly bo found in the deft 19 
‘the north of this tine. 

t Thave been informed that Shap geanite may be found on the west const of 
Tancenshiro; but this would morely show thot ba may hare been floated 
from the Shap Fella into the course of the great N-W. and 8,1, cursent. 

1 Mr, Aitken, Trane Geol. Soe, Man, wal. if, 
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4) Marine aes extend aes cover upland 
Seen the bases of esearpments oles in 
[Seanpnena or no erratic boulders or stones are to be 
feel At high levels the identity of these deposits with so-called 


GetRa ls rendered probable Uy the fact that the nor matter compo 
sie them in seldom entirely*, though generally mainly, of loeal d= 


6) absonce of eal stones in superiicial accuraulations, at 
hiigh levels, may bo attributed to tho positions in which they oocur 
huving been unfavourable to littoral attrition, or to the son having 
not continued long at a stationary level. ‘Though the angular stonos 
in theee accumulations are local, they often occupy positions to which 
they must have been drifted from short distances. 

(6) Unless the torm drift bo limited to erratic stones contained in 
clay, sand, and gravel, the general covering of hilly districtst, no 
fir on it in distinct from merely fallen or washed-down 
freshwater alluvium, and the effect of disintegration ia situ, ought to 
‘be included in tho term drift deposits. 





7. On the Coxxzxtox of the Groroorax Sxxverene and Purstcat 
Fearunm of the Souru-nast of Exutaxy with the Cossumrrios 
Dearu-nare. By W. Warraxrr, Kaq,, RA, F.GS 


(Abstract. 


‘Tur, author stated that his investigation of this subject, which was 
carried on in conjunction with Dr. Buchanan, was suggestod by the 


"In ge tar Dusian, tbe Emestone is coved th a pent 


from the ea, Teed iP aatenond tieedone, Dia lates oeetaaed 

‘the ebomical action of the rain-water which the olay provents from raring, 
off. Here, ns in the Furness district, amoothly sulptured 
they are comer with lay, a ecg wane pe and ‘lnigurel by 
Ptlo-cbemioel action. ‘Thtse marin, unde dry lone or fn the pee ab (rare 
ean riy tea cay erccaoeaiy marsiaay aa eae Pa 
roanded, basined, channelled, and funnelled. 

+ Tho marine orn of the general detrital covering of elevated nrens in 
Seotlund is adiuited Uy Mr. dlainen Nicol (Quart, Journ, Geol, Soe. vol. xx, 
B 335) and by Mr. James Geikie (Geol il. Mag. vol. ¥. pp. 22, 23), who speaks of 

‘Grevel” tnd" mounds of débria™ on bill-sides wa having been Bocce 
‘by the eca, 
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considerable eraption ond Inva-flow oceurred in 1843, another of 
loss once in 18513 and in 1868 a grout lava-stream issued 
from tho side of the mountain, at an cloyation of about 10,000 feet, 
and flowed westwards for shout thirty miles without reaching the 
sea. In 1855.56 the most extensive eruption on record occurred. 
‘The lava issued from a fissure on the western slope of Mount Lon, 
at an elevation of about 12,000 fect, owed first in a Peden 
direction down to the eentral plateau, and then, tural ran 
took the direction of Hilo, Java-stroam, ‘Howed 
raonths, travelled a distance of sixty miles, and covered aourly 300 B00 
square miles of ground, In 1859 an craption commenced at un 
elovation of about 9000 fect, from n cniter 500 feet in diameter; 
‘the flow of lava continued for six months, passing across the central 
|e ina north-onsterly direction, skirting tho voleano of Hua- 
and reaching the alee between Kiholo and Wainaualii, where 
it forms a distinct promontory. ‘This lava-stream destroyed the 
villago of Kiholo. Tho chiof ava-flows from Mount Loa have taken 
a more or loss northerly dircetion ; and the author ascribes the lavas 
of the south-western portion of the island, especially the district of 
Puna, to the notivity of the great crater of Kilanea (elevation 3970 
Foot), the appearance of which he describes. Eruptions of Kilouen 
Se to the author, in 1789 (consisting of sand and 
“ed without lava), 1823, and 1540, 

‘The author notices particularly the grest oarthquakes and other 
voloanie phenomena of tho year 1868, Tho first earthquake oc- 
curred on the cvening of the 17th January; and the shocks continued 
to bo felt, with moro or less severity and frequency, throughout the 
year. Tho author noted those observed by hin, with yartioulars of 
the time of the day ut whioh they occarred and the strongth of the 
shocks. The shocks were most frequent from the 28th March to 
the 6th Apa during which period they Sepees, from the author's 
‘Tables, to have boen almost incessant His general results aro 
summed up in the following Table :— 








atte 


maaan: 











lg 


© The author huving beea absent from Hawaii, 
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9. Notes on ommrars of the ace 
rea | By Hewnxr Actryws Niowonsox, M.D., D.Sc, MLA., 





I. The Syenite of the Vale of St.John. 

‘The area occupied by the main e: ire of this rock is situated 
on both sides of the lente. the Vale of St. John, distant about 
three miles to the east of Keswick, and occu; beer lp telat 


nearly 
two miles from east to west by nearly a from north to south. 
On the east side of the valley it forms « cluster of minor elevations, 
of which the highest is known as Knotts, On this side of the valley 
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crystals of rod felspar and many erystals of quartz, most of which 
are doubly prismatic, The width of the dyke is ubout. 60 or 60 feet, 
and for three or four fect on both sidos it is alterod by contact with 
the trup throngh which it cuts, In this altored 2one it becomes a 
compact red felatone, with a few crystals of quartz scattered through 
it, but without any crystals of folepar. 


Il, The Syenitic Porphyry between’ Ennerdale and Buttermere. 


‘This ayenitio felstone-porphyry forms an intrusive mass of very 
considerable oxtent, oceupying an area of about six miles from east 
to west, by about three auiles from north to south, comprising the 
mountainons district between the lakes of Buttermore and Enner- 
dale, the lower half of the vulley of the Liza and the mountains to 
the south of Ennerdale Lake, Commencing at Bowness, a small 
hamlet situated about midway between the extremities of Ennerdale 
Water on its north-eastern side, the syenitic porphyry is seen to 
form Bowness Knot, and to be immediately wt on the N.W. 
by the Skiddaw Slates, which ore greatly metamorphosed, and aro 
converted into a hard greenish-grey rock, very compact, and axhi- 
biting fow traces of bedding, On the opposite, or south-western, 
sido of the lake tho eyenitic porphyry is continued nearly to the foot 
of the Lako, being probably ehifved to tho N.W. by a fault, It forms 
here the hills known as Crag Fell (or the Revelin) and Angler's 
Crag, and it is succeeded on the N.W, by the Skiddaw Slates, whieh 
form the northern flanks of Grike Foll, From their junction with 
the syenite for a distance of nearly three-quarters of a mile the 
Skiddaw Slates are highly metamorphosed, retaining no signs of 
their sedimentary origin beyond the existence of lamination. 'Thoy 
are converted into an extremely bard, granular rock, much pene- 
trated by quarts-veins, of a pink or greenish-grey colour, and 
finely banded along the lines of lamination. As just stated, the 
motamorphiam in this locality affects a groat thicknoss of the rocks, 
alates of tho normal charactor not reappearing till Fell End is noarl 
reached, Returning to Bowness, the boundary of the intrusive ae 
ean be traced between Ennerdale and Buttermere, pretty nearly 
coinciding with tha road between these two lakes by way of Flo 
torn Tarn, Botweon those points tho ayonitic porphyry is succcedad 
to the N.W, and N, by the Skiddaw Slates, and rises on the S.E. 
and 8. into tho elevations of Herdhouse, Great Borne (2019 fect), 
and Gale Fell. 

About o mile and n half from Battermere the cascade of Seal 
Force is formed over a procipice of this rock, From the foot of 
Buttermere the intrusive rock ean be followed along the south-west 

of the Inko, noarly as fur us the pass of Scarf Gap, All 
along thie lino tho Skiddaw Slates aro secn striking right the 
porphyry, and more or loss metamorphosed near the line af contact. 
‘The metamorphism does not appear to extend more than a few feet 
trom the yry; bat within this zono the slates are converted 
into u hard, laminated, greeniah-groy rock, ‘To the SW. of this 
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granite of the Caldew valley is nearly N.B. and §.W., and therefore 
‘very nearly agrees with the atrike of the Skiddaw Slates in this region, 
‘The eyenitic porphyry of Carrock Fell, on the othor hand, 
to extend itself in a direction from E, to W., this being very 
nearly the sirilce of the bedded traps of the green slate series by 
which it is surrounded. Secondly, the mineral character of the 
sar hi ‘ary with the charactor of the rocke which 
sorround it. igh up 3 in the valloy af the Caldew we find a 
‘Dine the heart of the Skiddaw Slates, 


is composed 
spar, wi eawertiee and specks af hornblonda, clorely r~ 
sombling, in fuct, the syonitie porphyry of Buttermere. 


TV, Age of the Syenite of the Vale of St, John and the Felstone-por- 
peli rise of Le fucker 
In investigating the age of these bgneonn mame an i 
aos on i the Si found in the discovery which 
made (Goo! g Yol. vi, Now, 3 & 4), that the ca 


Boatog ths in ois Ita; ta tn 4» noticeable 
fo the threo igneons masses in qnentonscaasa oooupy: 
and similar position in tho stratified series of the Lake~ 
fits ‘They are all found to be in relation, on the one hand, with 
een eer eae aon aaa Eee 
‘on the ot nk ¢ green slates ies, an equall, 
vast eeries of volosnic ashes and lavas, th ond is 
noticed is that it is only the inforior sedimentary formation that is 
joxed, to any perceptible extent, ie contact with these 
intrusive masses. Of course, from the nature of the upper 
any alteration which might be it would be much loss consp~ 
cuous than in the caso of the wie Slates 5 ee 


able to aS! myself that ae occurs: — ‘The Skiddaw Slates, 
however, are invariably motamorphosod in the neighbourhood of the 
intrusive rock, this metamor im. affecting in differont localitios a 
greator or less thickness of the beds, In the vicinity of Buttermery 
the alteration in the Skiddaw Slates is comparati slight in 
amount, and unaltered slates are found not many “pry 

the intrusive rock. At tho foot of Ennerdale, on the ch hd, 
the slates, in contact with the same rock, are altered 

enormous thickness, the metamorphism being plainly visible ait a 
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trasive igneous rocks of the north of Welos; and it certainly appears 
to me to be the one which applies to the rocks in question tn the 
Tako-district, He says:—* Lying, ax they invariubly do, either 
amid the truo voleanic rocks or in lower strntij i it 
and being for the most part folspathic, somo of them may well be 
the deep-seated masses from whence the lavas and ashes of the 
woleanoes came; and I do not see why this should not hold, even 
though they may only, in certain instances, havo beon Cambrian or 
Lower Silurian strata that passed into a state of fusion.” 

Upon the whole, then, and in the meanwhile, I should be deci~ 
deilly disposod to regurd thix ux the true explanation of the pheno- 
mena which I have endeavoured to describe in this communication, 
and to look upon the ignoous masses in question aa the roots of the 
ancient vents from which were derived the alternating ashes and 
traps which together compose almost, the whole of the green slate 
series, Whethor they aro to bo regarded ux being produced by an 
alteration and fusion of the Skiddaw Slates in situ, in another ques- 
tion, and one which is at present ee of solution. Phenomena, 
however, are not wanting which would appear to favour this view ; 
and evidence enfiicient for its establishment may yet be obtained, 
when tho district ehall have been examined in greater detail, 








10, On the Fossrz Myntorops of the Coat Formartoxs of Nova 
Scomta end Exonaxp, By Saver H, Scovpmr, Bq. 


(Communicated by Sir Charles Full, Bart., F.RS., F.G8) 


[Abstrnct.) 

Ts this paper the author discumod and described tho species of 
Chilognathous Myriopods which have been datocted in the Coal. 

measures, Of those ho recognized 6 viz. Xylobing sigitlarie (Dawe, 
X. similis, wp. ny X- ps Bs, X. Dawaonti, sp. n., X. Wood 
wordit (=agilorive, Woodw.), aul a species upon which he founded 
n new genus, Archiutus wylobinides, Ho regarded these forms as 
constituting a poculiar family, for which ho proposed the name of 
Archiuliie. 








11. On the Goro of the Covwrne sunnousptxa the Gutr or 
Cuma. By Aurxaxven Rooxns, Esq, F.C.8,, Bombay Civil 


"The publication of thie paper is deferral.) 
[Abutenot.) 
‘Tre suthor described the surface of the country as consisting 


chielly of deep alluvial soils, derived from the denudation of the 
primary and metamorphic rocks surrounding the district, the former 











Jength is four inches; its onter face is convex in every direo- 
“‘Yion, bat more strongly 0 from above downwards near the anterior 
end, and is marked by a longitudinal 
‘& distance of about a fourth of amin the upwardly 
Higerous border: this groove (Pl. ee 1,9) donb 
ent to a vemelland n branch of the Ath 
‘ouro-vasoular 


wards and forwards, and curving very Littl 
re eee te the este nase 

‘The removal of a small portion of tho matrix revealed 
ence of a amall bony projection (figs. 1, 2, }) from the inner face ; ‘nis 
‘met with a similar projection from tho opposite and fur- 
nishes evidence that the points at any rate of the non-confluent pra- 
macxillie entered into the nasal nperture; but whether they were 50 
extended upwards ond backwards in the middle line as to meet in 
Jacertine fhshion the forward prolongation of the nasals, the limited 
‘extent of my materials will not allow mo to dotermine. 

‘The dentigorous odo (= outer alvoolar wall) supports eight tooth, 
tho posterior of which only exhibit perfect bony union of their basee 
with the alveolar margin; the rest are less temly united to their 
shallow sockets, ‘This creature evidently had two tooth in front on 
each side of the middle line; the remains of the inner of thexe were 
Gisclosed by the dovelopment of the forail, but the ehallow sockut of 
the other is the cole evidence of its cxistenoe ; immediately peta 
and touching the third tooth, is what appears to be the ossoous base 
(iq. 1, Le) ‘of n shod tooth, 

jection from the inner fhoo at (a) in fig. 3, which repro 
aeog pees cod a a oars to be the rudiment 
Eliwhad end hacstnen produced inwards and downwards, 60.08 
to form the inner alveolar plate, if the teoth had boon’ lodged’ fra 
continuous groove or in distinct sockets, and not nnchylosed to the 
terminal border of tho external alveolar plate, ‘The teeth sre pro~ 
cisely similar in shape to those in the anterior region of the mouth 
in Monitor niloticus ; wut I do not wish to be understood ax mugseating 
that the posterior teeth were similarly modified for erushing: the 
smocthnem of the enamel is only broken by the faintest trace of 
folding at the point of its junction with the cement; this Baely 
furrowed or striated longitudinally, as in the teoth of Mososaurus 
and M, niloticus, ‘The bony bases, which bear nearly the same great 
proportionate sizo to the crown aa in Mosasaurus, were no doubt 
covered by a gum, ‘The Palp-onvities remain open. 

‘This reptile differs from Mosasaurus in the apparently persistent 
lstinotness of the premaxillw from each othor, and their small de= 
volopmont in the middle line, in the moro antarior potion of the 

YOU, XX¥/—TART 3, 








cunioulus, Linn.), 8 
2 the ea at 8, aa 
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THE GEOLOGICAL SOCIETY. 
POSTPONED PAPERS. 


1. On a Previran Levraxen of Ixrmactactat, Enostox near 
Nonwien, By Santee ¥, Woon, Junr,, Esq., ¥GS,, and F. W. 
Hanwer, Enq., F.G.8. 

(Read April 14, 1860.) 

‘Tire objoct of tho prosont briof notice is to bring before the Society, 

fehl th o rs are in progress, a feature of intraglacial structure 

the sewerngo works at Norwich, in order that, since 
ageeey ase hated to us to be peculiar among the perplexing fen 
tures presented by the glacial beds as far as yet known, the oppor- 
tunity may bo afforded, ‘toany who may suspect that somo mistake 
hhos been made, of investignting the accuracy of our representation 
before the means of doing so are removed. For this reason we 
have ventured to bring the subject forward now, instead of resory= 

t for description with the gencral glacial structuro of the osst of 

England, which we hope at some future time to lay before the Socicty, 
All the valleys of Suffolk, and of Central and Enstern Norfolk, 

are excavated on of the glacial beds, and possess no ‘connexion 
whatever with any preglacial condition of the surface, ‘They appear, 
however, to have had their configuration and direction dotormined 
in seroral places by a denudation of the glacial beds thomsclyes, 
which was effected during the progress of their deposit, Of this 
tho ease before us affords one instance. 

Tho asoompenying section shows the structuro of the vale of 
the Yaro, near the places of its inosculation with that of th 
and that of the Wensum. 

‘The sower-works, up to the present time, have been enrried on by 
shafts, sunk in the bottom of the valley, where the surface is con- 
siderubly below the line maintained by the chalk on either of ite 
sides. These shafts have disclosed thet a ole or, it may be, a narrow 
trough in this part descends abruptly, and almost perpendicularly, 
into the chalk, nnd that in it lies, not’ merely one of tha smocessive 
beds (5) which form the solid mass of the country around, but also 
another bed which does not appear to exist clsewherv in the neigh~ 
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farther bas transpired. It is not impossible that the bed @ may, in- 
stead of underlying, be bedded vertically against No, 5, and that 
the shaft, after passing through No. 5, encountered « lateral protra~ 
sion of «. If 0, there would bo no reason for regarding @ a3 any- 


thing else than the bed No. 6, which it resombles in parts distant 
from Norwich, 


2. On rome recent Discovantes of Purr Tarcennsts of the Davee 
in Noxvorx and Scwvorx, with observations on the Theories account= 
ing for their Distribution. By J. W. Frowen, Kag., F.G.8. 


(Read April 28, 1609*,) 
(Puare XX) 


Tx Jane 1866 Thad the honour to lay before the Society a papor 
upon some Hint implements thon lately found at Thetford in the 
valley of the Little Ouse rivort; I have lately occupied my 
with further investigations of the same district, the results of which, 
are, I trast, of snfficient interest to justity mo in bringing them to 
tho notice of the Society. 

The localities which I have now examined are four in number, 
Tn each of these flint imploments have bees found, and in several of 
them in great abundanco, corresponding in tho main, as well in 
fashion as in material, with those of St. Achoul, Thetford, Salisbury, 
and Icklingham, which are now #o well known, 

Broomhill—Vhe first deposit’ which I have to notice is found at 
Broomhill, on the north bank of the river, about five miles from 
Thotford, and two from Santon Downham montioned in my formor 
paper. ‘Tho imploments, which aro usually much rolled and worn, 

are often stained to a chocolate-colour, are here found in a 
gravel-pit about, 850 fort from the river-bank. ‘They are usually 
met with in a bed of ferruginons flint-gravel about 2 feet thick, 
resting immediately on the surface of the chalk, and 5 or 6 foot 
above the Iovel of the river. hie gravel, which is very coarse and 
not much rolled, contains large flint nodules, some of them weighing 
over a hundredweight, and is mixed with rounded quartzite 
pebbles and rolled fragments of chalk. It is overlain by another 
stratum of gravel, less furruginous and containing a greater propor 
tion of broken chalk ; and this bed, in its turn, is capped i @ mass 
of siliccous sand, sparingly intormixed with ungular dlints of no great 
dimensions. These several beds constitute = mass of from 26 to 30 
fect in thickness. No gravel is found on the ito bunk; the 
ground there, which is moor or fon, rises very slightly above the river= 
surface, aud forms a plain extending about half a mile to the base of 
the chalk-hill 

Gravel Hill, Brandon.—At this place, situate two miles and @ 
half wost of Broomhill and on the Suffolk side of tho river, another 

* For the Discumion on this paper, ss p. 

+ Quart, Journ, Geol. Bos, por et a his 
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EE alia een epee le os 

jasper , nor is so forruginous as at 3 

and bei rte arid patel sont endl cf fo bello 

other pits, fewer flint implements have been obtained from it. The 

gravel oxtonds over an aroa of about 60 sores, and les 

upon the chalk, to the samo depth as at Brandon—S to 10 foot. 
Shrub Hill, Feltwell—Vhis doposit differs materially from the 
others ; it is found on a farm known as Shrub Hill farm, situate in 
tho fon on tho Norfolk side of the river, and about eight milos below 


Gravel Hill, Tho imy nts occur in, or rather beneath, a pateh of 
coarvo flint-gravel and sand, which is apparontly completely isolated. 
ee nes one eas over nn 


effectually by 
fem. Although uot laid dow 
continuation of the bed, 






ciuahaumnartant 


ee! wel here is about 12 feet in thickness, but ab the surface 
ly 6 feet above the river. The implements hero, as at 
peed other places abovo dosoribod, aro, vith Soy ep 
ee end at the bottom of the gravel, and not Dt Bath 
lying upon the surface of the gault; they are usually ary ere 
and rolled, and occur in considerable numbers: the here ix 
unstratified, and contains much legs quartaite than at Brandon, and 
tho overlying sands do not attain to so groat a thickness, 


Roth at Broomhill and Brendon, as well us at Shrub, the imple- 
ments are found in considerable quantities ; I have procured several 
hundred spocimens, somotimes as many as a hundred ab a timo, 
Other collectors have also visited the pits, and I have no doubt 
that there haye been at Iewst 1500 specimens procured from them 
Within the lust two years. When it is comdarod ‘be how muny must 
soaps the notice of the workmen, wo mm beliewe that 
the valley of the Little Ouse is as prolific of Dan tHect a Racer 
the Sonne, if not more so, 

It has heen usual hitherto to consider them nx divisible into three 
Acinds,—the flakes, the pointed, and the ovoid; but several others may 
Athink, now bo distinguishod, Ono imploment, tromshrub Hill which 
was found on the surface of the gault, is probably the largest yet 
discovered in England or France; it is 112ins. long, and its cir 
cumference ut the thickest part is 13 inches. Two of those pro 
cured from Brandon are formed from quarteite-pobbles similar to 
those among which they are imbedded, Mr, John Evans has 
also found one of the same material, although of « somewhat dif 
forent form, and he has obtained a well-shaped implement of diorite 
eee ik tion sco) eh of has apeicn 06 jal 6ur~ 

I beliove, are the only instances in which euch 
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stood by reference to ie oe spk ara pear as At about 
‘Phrve miles distance from and on the north, a high 
tableland, of about a mile in width, divides the valley of the Lit 
‘Ouse from that of the Wissey (which flows in the: eee 
hill (which forms the watershed of both rivers) is capped with drift 
ate and silicoous sands closely resombling those seen at Brandon, 
quartzite pebblos, however, somowhat loss abundant *. 
‘On the south side the river is bounde for scme dintanoe by the hills 
at Brandon and Lakenheath, on which the implements occur; and 
‘abunt seven miles further south, in the Tarke Valley, at Ickling~ 
ham, another well-known doposit of implements has boon mot with. 
Weat of these several localities is acen tho great level of the Fous, 
extending through Norfolk, Suffolk, Carn 
forthamptonshire and Line » while to. the 
ose eae by Santon Downham and Theta, the Little 
inn sarees pen daagie tea pee eg bas of 
pais to the source, an it bya 
wand 5 or 6 feet high and 200 wide, is found the soures of 
the Waveney, whion after running north-oast, passing by Hoxne 
(eomtbor locality for flint implemonts), falle into tho soa at Yar- 
moutht. There scems to be little doubt that these valleys (of 
the Ouse and the Waveney) are derived from one continuous 
valley of submarine erosion, by which Norfolk was formerly ent off 
from tho rost of the kingdom, and coustituted an island, 

We have clear evidence that even within the historical period the 
district to the westward through which the river flows, after leaving 
Brandon, wns at much lower level than at presents the valle 

having beon filled op with poat, and thns brought to » dead Jovel, or 
ees 80, extending over many hundred square miles, Polished 

int implements of the Noolithio period have been often found lying 
hor ie peat or low down in it, as well as bronze ells and spear 
heads; the pes vce in hikes frm 1 or 2 feot to 20 or even 
80 foot, and in it aro found querns of pudding-stono and Soman 
antiquitios, In many places in the level of rie fous other unmis- 
takeable proofs have been met with of the comparatively recent 
origin of ipiaes bodes Tn ‘cna place awaths ot. ores ying fost as 
they were mown wore found at tho depth of 8 fect, and in other 
places, at depths varying from 10to 20 foot, there havo been found a 
smith’s forge with his tools and horseshoes, tan-pits, o cart-wheel, 
and ancient causeways, and the ekelotons of sea-fish, and bouts oF 


aa 





* Since this poper wus read, I bare vislel thi place in, with Mr, 
Prostwrioh. He considers thie gravel to belong to fevion j anid 
we cortainly mar & about a foot tick covering a portion of it, 
‘The implement-bearing gravel ion is precizely of the same composition, 
‘occur in much more compsct inasen Mr; 
a reconstructed gravel, and of subsequent 
date to that in the 
pee F ope 
19. probably a mistake: 
river at Beondon gir tsies zak sod WO ones 
ot Lopham Ford 
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regarded merely as the charactotintic fowls of cortain river-valley 

without reference to the condition of either jas to their 

brought together, But althongh the itions ef either 

can hardly fail to throw ght pen the history of the other, 

Satan undoubtedly a history and (goologically)'a dato of its 
‘own ; the implements, although in the gravel, are not of it, 
in a certain limited senae. ‘The one is the lact of human 

the other the result of natural causes ; it is essential to con- 
sider thern scparutely, as well as in their connexion with each other, 

When first observed, the implements had always been found in the 
immediate neighbourhood of river-channels, und axsaming (as itseems 
nsually to havo boon assumod) that they had been from the 
places in which they wore mado, it was reaaonablo toascribe their trans— 
port to those rivers; but this was but a presumption which, however 
reasonable, was linhle to be rebutted. Becnuse certain objects are 
found in or near the banks of rivers, it by no means follows that 
they must of nocossity hare beon carried thither by the rivers; they 
may have boon deposited by other means, and possibly even before 
the rivers had an existence, and there scems good reason for believing 
that as regards many, or indeed most, of these flint implements this 
may have been the case. 

t the commencement of the Quaternary . when, by the ro 
tiring of the sea, or the elevation of ite} its bed, the Cretacoous and 
Tertiary strata became dry land, it cannot be doubtod that thesnrface, 
in many pluces, was, ns it still remains, strown, oxpocinlly in valleys 
and hollows, with fragments of various rocks—the wreek and rain 
of beds which had been broken up and reed. Of these a largo 
Eranes would consist of nodules flint which had been 
w 


‘been removed by ‘akon of ta Abundant materials would thus be 


sand and gravel beneath which we now seo them. This interval 
doubtless involved important cea including perhaps the oblite- 
ration of anciont rivor-channols an ation of new ones. 

Tf, an has been sometimes |, the implements were carricd 
about by river-floods, or by delnges, whether marine or of fresh 
water, we should expect to find them confusedly intermingled with 
‘the sands and gravels, and they would be strown conti 
tho whole course of the valleys. This, however, scems not to be the 
case; for although the gravel-beds are continuous (frequently for 
several miles), the implements hitherto have been found only at de= 
tached spots, often fur apart, and which were probably visited on 
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those beds were deposited by the cy of rivers involves so many 
difflonlties und objections, that ripen hardly be accepted without 
much farther consideration than the subject has reesived, much as 
it has beon disoussed, Indood, unlose we aro ‘to admit that 
‘all the Quaternary gravels wore brought to their present places of 
deposit by the agcnoy of rivera (which is eieis impossible), it is 
unreasonable to attribute to that ageney any particalar portion af 
those gravels merely because they happen to st i nm ements. 
Considerable ‘sues of opinion exist between 

English as to tho causes which led to the erie 
and distribution of those superficial drifts in the south-east of 


aa to show how inadequate, ax Stee aie, is the 
tar ftv of aavato transport to explain the condition of the deposits 
and of others of a like character. 

the pan Ton of English writers cannot be better stated than in 

f Mr. Pretnid from the able and exboustive memoir 

ey the tlintimplement deposits read by him befare the Royal 

Socioty in 1862. Ho says, “that cortain bods of |, at various 

levels, follow the course of the present valleys, and have a diretion 
of transport coincident with that of the present rivers, and that 

extent and aitation of some of these beds so much above oars 

valleys and rivor-channels, combined with their onganie remains, 


ak and ere of debris afford co of reat transporting 
Sia pal preeesca of: Eas at with lant abla, ervecog 


all ID the difforent grasal-beds, and running up the combes and capping 
the summit of some of the ‘adjovent isa far above the level of 
the highest of these beds, ate to floods of extraordinary magni= 
tnde;* that ‘these conditions, taken as u whole, are compatible 
only with tho action of rivers flowing in the dirvction of tho presont 
rivers, and in ition before the exiatin; soleunray excavated 
through the higher plains, of power and volume far greater than the 
it rivers, and dependent upon elimntal causes distinet from 
those now provailing in these Intitudes”; and he adds that “such # 
result might former! have been obtained, Ist, by a direct increase 
in the rainfall ; Only, by the accumulation and ray oe 
winter snow, or by the two causes combined ; and 
of rain in the spring while the ground wi i avon aoe 
Mr. Brasil jong have been sequiesoed in both by Sir Charles 
Lyell and. john Ibbock, ‘The latter, in bis to the recent 
English ‘aan of Sven Nilsson’s ‘ Primitive Inhabitants of Sean- 
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& hoight nt loast 100 foot above the it atream, and afterwards 
its course, and flowed miles to the north. But this 
gould never have been the case: for, just as ut Moulin Quigaon and 
Saint Achoul the gravol-beds deseribed by Mr. Prestwich are not 
commanded by any higher grounds, and aro out of roach of all 
Funning water, and ofwiny possible interforence from agents in pro- 
‘sent action, so here they are found ut an elevation of atleast 80 fect 
‘above the source of the river, which is not more than twenty miles 
distant, and there is no high land in tho neighbourhood from which 
@ river capable of leaving such o doy could ibly havo beon 
supplied. It is equally clear that if the water been supplied, 
it neror conld have reached to the summit of the hills. Those, ax E 
have shown, immediately overlook or overhang the grent level of the 
fons, which ‘wos formecly a considerable valley, much of it having 
teen fled up by pest within period ennpuratively recent 
the river could have attained to a height sufficient to anbmerge tho 
hills and cover thom with its spoils, it must have fallen into the low 
grounds on either sido, and, filling up tho valley, hayo found its way 
to the sea, or, if not, “eh ea formed an et _ ie ee 
case the tra in 0 water would have been lost long 
Batre ft rwoched the telre lve 
Tn confirmation of the viows hore stated, I may notice that flint~ 
implement-bearing gravels have lately been observed in several other 





vals, and to great depths, by the rivers of tho country running at 
right angles to the coast-lino, and falling into tho Bay of Bengal. 
Shy bnploctente are nevee found in the rivercchaancls, sxotps When 


* Quart, Jouru, Geol, Soe rol. Exiv. ps 354. 
this ‘Mr: Jatin Rivans has shown me threo well 


t wus \ 
shaped flint implements ny ound near Southampton, one at the depth of fire 
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DONATIONS 


TO THE 


LIBRARY OF THE GEOLOGICAL SOCIETY. 


From April 1st to June 30th, 1369, 


I. TRANSACTIONS AND JOURNALS, 
Presented by the reapective Societies an Editors, 


American Journal of Science und Arts, Second Scrics. Vol. xlvii. 
Nos. 140 & 141. March and May 1869. 


J Orton-— Geological Notes on tho Ames of Eounor, 242, 
J.B, Pery—A Point in the Goology of Western Vermont, $41, 
E, Te the Structure of tho Blastoidea, 35% 

©.,U, Shear jun—On the oocurreace and ‘composition of the 

jhatea of South Caroling, 354 
we pete mo American Fossil itmta, 3S 
6: &. Slants. some New Reptilina | Hecnaiza fem hs Onsta= 
‘cous of Brasil, 390, 


Amorican Naturalist. Vol. ii. Nos. 1-4, March to June 1869, 
From the Peabody Academy of Science, 


8. Packard. ‘The Hairy Mammoth, 28 (1 plate) 
E: D. Copa.-Tho Foasil Reptilos of New Jersey, #1 (1 plate). 
G. M. Sternberg —Tho Plains of Kansas, 162, 


Anthropological Roview. No. 25, April 1860. 


‘The Antiquity of Mam, 196, 
Lo Hon's ‘L‘Homme foasilo,' noticed, 103. 


Athenwnm Journal. Nos, 2162-2174. April to Juno 1869, 


8. pial pat —The be of the Seasons, considered from a Geeks- 
int of view, di 
wi i aily.—Foeeil Planta, 471. 
D, Forbes. Contraction of 1 bers Rooks on Cooling, 
H. P, Mallet —Contmotion of Igneous Rocks on Goi ing, OU 
ar 
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| Colliery Guardian. Vol. xvii. Nos, 431-433, 
| Dresden. Sitzungsborichte der naturwissenschaftliche Gesollschaft 
Isis. 1869. Nos. 1-3. January to Marchi 1869, 


ILD. Gelnitz und T, Reibisch.—Ueber ciaign fomile oder subfomilo 
ees hey A Pésuock, & 


12, 
= Het Beschreibung viniger tertiiirer Thieriiberreste vou 


— Rémer—Vober dio in dem alten und neuen Rom verwendoten 
Baumateriolien, 87. 


East India Association. Journal. YVol- ili, No, 2. 


Exeter, Report of the Proceedings of the Teign Naturalists’ Ficld- 
club for the year 1868, ies 


Geological Magazine. Vol, vi. Nos, 4~6, April to June 1869. 
ms P. Scrope.—Supposed Internal Fluidity of the Earth, 145, 
Piast Dealinn Coal-tielda, 147. 7 
Wi Bethe Catia, nd Notes on Plemingites, 
J.D. La Toucho,—Measarement of River-sedixa 
J. Croll, On the Influence of the Gulfstream, 1/ 
T. Saipan ‘on Continental Geology and Palimontology, 102, 


26) 
R. Tota —Oa ‘the oldest British Bolernnite, 186. 
H. A. Nicholaon—On the “Skiddaw" &o. of the Lalw- 


BGees’_Ov aie, with tot 1 Strophoia pein 108 (1 plat), 











G.BSerope.—Oa tho Iniluy of Water ns tho eause of 
Broptions, 108, 

st homeo Discowary of Remain of 2ippeprtamun in Dei mar 

Wo hikes iis Discovery of Dizm, atti, Cape ee 
V. G. Atherstone. —Tho ot the 
Good ig 

H.A. Nicholson, —On tho Geology of the Noighboarhood of Inglaton, 





8. 
Hi Woodard. —On Buiadis Fohnwoi, new Sitsian Starfish, 241 
rs Frey Tiunt—On the probable soat of Volennte Action, 245, 
G. HL. Kinhan—Notes on the Growth of Sol, 203, 
R Ruwsell-On the Flow of Rivers, and the Nature of Rivor-sshi- 
ment, 
SR, Pattison —Noto on Postglacial Lake-basns in Wertmoreland, 





itiarel Boats! noticed, 174. 
Bruton ines ire noticed, 175. 
‘ of the Bristol Society,’ vol. ii, noticed, 


Sa pat Stat in Prussia’ noticed, 915, 


Preis noticed, 217, 
Johnston’ oe pa earn ad 


I Reuse abbey noticed, 272 
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Leonhard und Geinite’s Neues Jahrbuch fiir Mineralogio, Geologi 
und Paléontologio. 1800, Hefte 2 & 3 (continued). : 


Q, Bess —Das Grauit-Cebiet von Bibenstck int Brgsbinns 290, 
E, Sandi espe —Untermuchung ter den Wns lfbach 


im badizehen Schwarzwalds, 200 

EB Teicha Ss taete wi in Stein 2 Stasafrt 895 
rer hat Hauyn, 229, 

trisedscy eae 


Linnoan Sooioty, Journal, Vol. xi. Botany. No. 49. 
J, Kizk,—On the Copal of Zanzibar, 1. 

London, Edinburgh, and Dublin Philosophical Magazine, Fourth 
Beric Nos. 249-251, April to June 1869. From 
Dr. liam Francis, F.GS, 

Prof. How.—Contributions to the Minoralogy of Nova Scotia, 264. 
& Hanghton.—Comparison of Granites of Comveall and Devonshire 
with those of Tainster and Mourne, 306, 
1D. Forhos.—Resoarches in Hritich Mineralogy, 92 
ia EMiacley=—On hs inpealliny of the Waste of Glashore by their 
it 
Photon 4 Proceedings, 300, 

Longman’s Notes on Books, No. 67. 1860, 

‘Mrochunies' Magazine. No, 2823. April 1869. 

Moiical Press and Circular, New Sories. Vol. vii. Nos, 12-26, 


Monthly Microscopical Journal, Nos. #-0. April to June 1869. 


D. Forbew—On the proparution of Rock-scctions for Microscopie 
aye oat of Forkersa and Leftusia) two 
ytion 

fers ipantic typos of eg Ca ropa ade 200, ra 


Moscow. Bulletin de la Société Impérinle des Naturaliates de Mos- 


cou. Wome xii. Part. No.2 1868, 

W. von Midldondorif,—Notiz fiber dio Vrebreitung und 
‘Yerhiltnines der Steinkohle in dom Krvise Borowitachi dee Gou- 
veromuints Nowgorod, 475, 

H1. Trautuchold.— Dio Latorne des Diogonos von Arelaocidaris rote 
views, 405 (1 plate). 

Munich, Sitsungsberichto der kénigl-bayor, Akademie dor Wis- 
senschaften zu Miinchen. 1868, Band ii, Helte 3 & 4. 


Natunulist’s Noto-Book. Vol. iii. Nos. 28-30, April to June 1869. 
©..0. Groom Napier, —On the Lowest Lias Beds occurring at Cotham, 
Bedminster, and Keyraham, near Bristol, 161, 
Neuchatel. Balletin de la Société des Sciences Naturelles de Nou- 
chitel, Tome viii, No, 1. 1868. 


J. FW, Herschel. —Sur Tos eatrsox ene yal ont une Enflu= 
cco sur los Phioomines Gealogiqucs (tmulaction), 180. 
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Revue do GGologo pour les années 1866 eL.1867, par MME Delsse ot 
de Lapparent. ro. Paris, 1860, - 


Royal Agricultural Socioty of England, Journal. Vols, xv.-xxv. ; 
find Soonnd Series, Vols. i~iv., and Vol. y. Part 1. 


eereng erapbical Society. Proceedings. Vol. xiii, No.2. April 


JF Chinn Soundings and Temperature in the Gulf Steam 92 

AGE Finilny.—On he Gulf Stream, 103, 

3, F, Wilkinson.—Journey through’ the Gold Country of South 
‘Africa, 134, 


Royal Horticultural Society. Journal. Vol. ii. Part 6, 


Hoyal Institution of Groat Britain, Procoodings, Vol. ¥. Bart & 
(No. 49). April 1869, 


ite Irish Academy, Transactions. Vol. xxiv. Science. Part 11. 


W. King —On the Histology of the Tost of the Class Pallicbran- 
chinta, 439 (1 plate), 


Royal Society, Proceedings. Vol. xvii, Nos, 110 & 111. 


oO. Bowe —Contributions to the Fossil Flora of North Greenland, 20. 
N.S. ahs sess on the mineral constituents of the Hrolt~ 


w. Be Carpenter aid TE B, Diady.—Descripton of Parkers a 
Loftusia Morag itic ‘oruminiforn, 

Be Grant Gn eegian ois tage astiet been (Eulauchenia magna 
‘Owen), from Quaternary deposits in the Valley of Mexioo, 405” 


St. Petersburg. Bulletin de Académie Impériale des Sciences do 
Bt. Pétorvbourg. Tome xiii, Nos. 1-3, 

P. Kostytachef ot: 0, Mi {Composition chimique des épongea 
foley apeiteg da trate crayeus do ln Huse 18 

G. von Helmersen, Coquilles Taziues trouvées dana Tem anblow de 

Karakum, 23, 
aa de a itenbery.—Sur la Kotchoubeite, ln Kiimmerérite et 
Pennine, 3 
Kr Skid Communication alable concernant lee résultats 
scientifique o obtenns par I’ Nexplaiten chargée do In recherche d'un 











Scientific Opinion. Vol. i. Nos. 23-30. Vol. ii. Nos. 33-35. April 
to Juno 1869. 


Jamos Croll.—On the Physical causo of tho Motion of Glaciers, 445. 
eer Address to the Geologieul Society of London, 46%, 486, 


James Croll—On the Influence of the Gulf Stroam, 466, 488, 
Borase Lake, California, 627. 

Robert Brown.—On the Coalefields of the North-Pacifie const, 646, 
David hes British Mineral, 3. 

J.W. Dawaon.—On the Coal-fteld of Eaatarn Cape Breton, 8. 
William Thomson—A Reply to Profewor Huxley, 4! 





Viennn. Verhandlangen der k.-k. geologischen Reichsanstalt. 1869. 
‘Nos. 5-8 (continued). 
O.1, Griesbach.—-Dio Klippen im Wiener Sundsteino, 102. 
M, Gruasi,—Aushruch dea Kitna, 102, 
J. Cocehl —Fsinokalie in dor Marosima, Fomsllion aus dom Axno~ 


‘halo, 10 
0. von Potrinn—Vorkominsa des Phosphorits bet Tacia tind Chu- 
Fy eerttatat tee Chelydropas von Eibiwala malt 
von it 
‘Platyohelye aus dem Sura, 105, 
M, Neunsyr—Uebor junyortidre Sisewaseernblageruagen in Dul- 
Croatia, 100 
[Die Eissnsteinvorkommen im siidweslichen Theile vou 
F, set ckshokas schichte tty = Hein fekiang, 13h 
von Richt chichtgobince am Yang-t : 
T, Gatenrichen Boniirunge int edeiatoehen Moses 1. 
fi-—Usber eine beim Abbobron eines Nephtabrunnens in 


Not 
Bébrku aufreschlossene Mineralquelle, 130, 
F. Pompay  kahgdelt an Steines yon Visnkna in Siobonbidsen, 


i. Gippert.—1 —Bemorkungen zu von Eth son's fossilor Flora 
des mahriseh-echlesischen Dachschictors, 

W. Taleech,-Drussenbchung in Troutaannsdoré 118 

U, Sehloonbach,—Vorlaze der nach den Axfashine-Arbuitan, der dur 
IV, Section im — a rwvidivten Dotail-Karte dew BOb- 
tnischen Kreidogubictea, 

A tinuer the timchyts von Toba), 144 

M Noumays—Uebor sine Hshle mit Westen yom Urvis spelen; fm 
Kalke der hohen Tatra, 147. 

F, Fete Voragn der gloat Dstal-Karte dor Uingbang 
Tra, Pehaald Mencieangen ber Phosphailmgeln dsr Kee 

—Vou Bichwald.—Tiemerienn x Ketie 
deschiehton Sd-Rusalands 100. an 

N Thane de Macas-— Ueber de Laren dor Phonon 

‘i 
F. te nin Gessner tataalinedoeg en teeaen 














107, 
aw Woll—Die geologischen Verhiiltnime des Badeortes Hall, 100, 


——. Juhrbuch der kk. geologischen Roichsanstalt. Band xix, 
No. 1, Jannury to Murch 1860, 
F. von Hauer.—Geologische Ucbersichtakarte der tsterr, Monarchie, 
Blatt 1. & TI. Bohemia, 1, 
Zitel—Bomurkungon ber Phylocrastatricum, Pare wp und 


A sii he Phomthatiagel 2 in Rumische 
“odolien, 80, 


A. yon Kripp.—Chomische Untersuchungen dos ost und westyali= 
lochen Salzglinges uni der dor Wapeee Thittenproduete, 
=e ig =! iB 














DONATIONS. a 


III, GEOLOGIOAL AND MISCELLANEOUS BOOKS. 
Names of Donors in Ratica, 
Anaid, D.T. ‘The Harths History, ot First Lemons sn Geology. 


Barrande, Joachim. Réapparition du_gonre Arethuaina (Barr.) et 
Mees Gstionns des tertrona Ge Hi0e ea Tueiine,, Wecesber 
1868. 


Beaumont, Elio de. Rapport sur len progrée do Stratigruphia, 1869, 
From the French Government. 


igaby, J. J. ‘Thesaurus Siluricus. The Flora and Fauna of the 
lurian Period, 1868, (2 copies.) 


Bolton, John, Geological Fragments, collectod principally from 
Rambles among the Rocks of Furness and Cartmel. 1869. 


Braylei, E, W. On tho Relations of the Luminous Prominencea to 
the Facula: of the Sun. 1869, 


Catalogan of the Library of the Chemical Society. 1869, From the 
Chemical Society. 


Csutloy, Sir Proby T. Report on the Ganges Canal, 3 vols, and 
Atlas of Plates, Presented by W. 2. Thornton, Bag. 


Chemical Society. Report of Annaal Meoting, March 0, 1869, 


Cradner, Hermann. Tie Gliederang dor eoxciachon (vorsilurischen) 
Formationsgruppo Nord-Amerikas, 1889. (2 copies.) 


Croll, James. On the Tnfluonce of the Gulf-stream. 1869. 


Daubrée, M. Note pur Jo Kaolin de Ia Lizolle, ot a'Echassidres, ot 
sur Vexistenco do minerai d'étain qui y a été exploité & une 
époque extrémement reeulde. 1869, 


Dilesse et de Lapparent, MM. Extraita do Géologie, 1869. 

Frieman, B, 8t. Sohn. 1 Potrolii in Italia, Florence, 1869, 

Geological Survey of Sweden (Sveriges Geologiska Undersikkning). 
Sheets 26-30, with 5 Parts Sf descriptions, Presented. by my 
A. Erdmann. 

Gcikie, A. Memoir of the late James David Forbes. 1869. 


Gibt, Sir Duncan. Disooverics in Science by the Medical Philoso- 
pher. 1869, 


Heidinge, WW. won. Remake on the Taminovs, Thermal, and 
Acoustic Phenomena attending the full of Meteorites, 1809. 








DONATIONS, 473 


of the Mining Surveyors and Registrars of Victoria, to 31st 
ber, 1868. From R. Browh Smyth, Keg., F.G.9. 
Studer, B. Orographie der Schweizeralpen. 1869. 


Trutat et Cartaithac, MM. Matériaux pour Vhistoire primitive et 
naturelle de "Homme. 1869. 


‘War Office Library, Index. Presented by the Secretary at War. 
Winkler, T.C. Des Tortues Fossiles conservées dans lo Muséo 
Topler et dans quelques autres Muséos.’ 1869. From the Musée 
reyler. 


——. Mnséo Teyler. Catalogue systématiquo de ln Collection 
Paléontologique, Premier Supplément. 1808. From the uate 
yler. 


IV. BOOKS PURCHASED FOR THE LIBRARY, 


Bélsche, W. Die Korallen des Norddeutschen Jura- und Kreide- 
Gebirges. Berlin, 1867. 


Lethea Rossica, ou Paldontologie de Ia Russie, par E, Eichwald. 
Livr. XIL, avec Atlas. 1869. 


Paléontologie Frangaise. Terrain Jurassique. Livraison 15. 1869. 


Quenstedt, F. A. Petrefactenkunde Deutachlands. I. Abth. Band 
IL. Heft 2, with Atlas. 1869. 


Schimper, W. P. Traité de Paléontologie Végétale. Vol. i. and 
"Atlas of 50 plates. Paris, 1869. 


GEOLOGICAL SOCIETY OF LONDON. 


ANNUAL GENERAL MEETING, FEB. 19, 1869, 


murout ay Tux covyctt, ron 1868, 


Tax Council of the Geologien! Socioty, in presenting thelr Report 
for tho year 1863, have agnin to congratulate the Fellows on the 
eee of the Society, although the increase in the number of 

‘ellows has not been 30 great as in some previous years. 

The number of new Fellows elected wax 46, of whom 36 paid 
their fees befuro the ond of the year, making with 10 pevioaly 
elected who paid their feos in 1868 an effoctive increase of 4I 
Fellows. Against this must be placed the loss of 18 by death, ond 
of 5 by resiguution, gi a net increase of 23 ordinary Fellows, 
‘The number of Contributing Follows is now 487. 

‘The death of 1 Foreign Momber and of 4 Foreign Correspondents 
was announced in 1868. ‘The latter have been replaced by 1 Foreign 
Correspondent elected during the year, and 3 elected since its close. 

‘The total number of Fellows and Foreign Members und Corre- 

ents of the Socioty at the end of 1867 was 1185; und at the 
end of 1863, 1204, 

‘The Council have wuch gratification in reporting that the income 
of the year 1868 has exconded the expenditure by £11 7s. Sd., the 
total Recoipts being £2037 16s. dd., and the total Expenditure 
£2026 8s. 8d. This result is expecially a subject of congratulation, 
inasmuch as the greater partof the cost of a supplementary Namber 
of the Journal for 1867, and the Law Expenses incurred by the 
Couneil in aiming exemption from parish rates, amounting in all 
to nearly £200, are included in the pier en of 1863, 

‘The Council have to announce the completion che XXIV. of 








n ANNIVERSARY MEBTING. 
fhe Quarterly Journal and the publiation of the fret part of Va 


‘Tho Council have also the pleasure of announcing thet Mr.G. W. 
Ormerod having prepared a revised edition of his valuable Index 
to the various publications of the Society, in which the references 
are brought down to the end of last year, has presented the MB. to 
the Socicy. As nearly all the copioe of the fit edition of ti 
Index have been sold, the Council did not hesitate about printing 
this new edition, a portion of which is already in type. ‘The volume 
will be published a8 soon a8 possible, 

‘The Council havo to report that, in consequence of his appoi 
to the Sccretaryship of the Royal Agricultural Society, Mr. Jenkins 
resigned his position as Assistant Secretary at the end of last year, 
After tho consideration of the qualifications of several Candi 
the Council decided on electing Mr. W. 8. Dallas to the vacant post. 
‘At the same time Mr. Skertchly also resigned his appointment as 
‘Assistant in the Library ; and the Council havo appoined Mr. F. H. 
‘Waterhouse as his succcssor. 

Tho Committee appointed by the Council to discuss and report 
upon the duties of the Assistant Secretary, embodied in their Report 
certain recommendations with regard to the future. management of 
the Muscum, which would render it unnecessary any longer to em- 
ploy an Officer entirely in the Musoum. ‘These recommendations 
having been adopted by the Council, Mr. W. 8. Mitchell, the present 
Assistant in the Muscum, will conse to hold that appointment after 
tho 3st March next, 

The Council have awarded the Wollaston Medal to Henry 
Clifton Sorby, Esq., FBS. F.G.8., in consideration of his patient 
and laborious investigations in the various departments of Physical 
Geology, and especially of his rescarches into the structuro of Rocks, 
Minerals, and Meteorites. 

The Balance of tho proceeds of the Wollaston Fund has been 
awarded to William Carruthers, Esq., F.LS., F.G.8,, in aid of his 
valuable investigations in Fossil Botany, which have already led him 
to such important results. 














Report of the Library and Museum Committee, 1868-69. 


The Library. 


The Standing Library-Committee have continued from time to 
time to make additions to the Library by the purchase of such books 
as they thought would prove useful to the Fellows; and amongst 
these the fullowing works may be noted :— 

Lecoq’s ‘ Epoques Géologiques de l'Auvergne,’ in 5 vols.; Alphonse 
‘Milne-Edwards’s ‘ Recherches Anatomiques et Paléontologiques sur 
les Oiseaux fossiles do la France,’ of which 22 parts are published ; 
H. C. Weinkanff's ‘ Conchylion des Mittelmecres, ihre geographische 
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und geclogische Verbruitung,’ 2 vols; the continuation of L. Roove’s 

<Conchologia [conica;” H. Abich's « Geologische Beobachtangen auf 

eae in der Gebirgslindern awischen Kur und Araxes ;" Professor 

Gervais's Bheraineed sur Y'Ancienneté de I'Homme et Ia périody 

CE al abr ae gore pid Sth sorien; and 

tho third a ape ‘the great Fronch edition of tho works of Aris 

totle in Greck and Latin, containing the portion of his writings 
relating to Natural Wistory. 

The iat has boon inorvased during tho paat your bi 
juable donations, including, besides puriodic: and ths 
pins of Learned Socictics, many separate works of importance, 


a8 
Barrande’s ‘Systimo Silurion de la Bohdme,’ vol. ti., ‘Céphato- 
Silurions,’ Text and Atlas; Groppin’s ¢ Kasai ue sae 


Jara Suisse ;’ O, Hoer's «Fossilon Hymenopteren aus Eningen 
‘und Rudobsj : Exposé i 

In Suttle ;' F. J. Pietet’s * Matériaux pour ln Paléontologie Suisse” 
(tho commenooment of a fourth sorties); Zigno’s * Flora fossilis For~ 
Mationis Oolithioa * (the completion of vol.1.); the second edition of 
Dawson's « Acadian Goology ;* the late Professor MHirnes's ‘ Fossilen. 
Molluskon des Tertiirbockens von Wien,’ Bivalves 7 and 8; the 
conclusion of Senay *Animoux fossiles do P'Attique;’ W. K. 
Parker's ‘Monograph on the Structure and Development of the 
Bhoulder-girdle ;’ Giimbel’s ‘ Geoguostiche Beschreibung und Karte 
dos cathayerischon Gronzgebinges,” with a inagnificent Atins ; and the 
publications of the Geological Survoy of tho Grand Duchy of Baden, 
containing Maps and Descriptions of the Environs of Lahrand Oifen= 
burg, and of Mihringen and Mosskirehen. 

A good many Mays and Plans have been added to the Society’ 
Colloction ; they include the Mape of the Geological Surveys ote 
Netherlands (2° shoots), Sweden (4 sheets), Austria (2 inape), and 
Victoria (3 maps), those of the British Ordnance Survey, a Geo~ 
logical Map of the South-east of af Bogle presentod by W. Whitaker, 
Esq., pee Gaclagical Map of South Devonshire, propared and pre= 
rented by Dr. He 

Great inconvenience has often been experienced from the difficulty 
of arranging detached pamphlets, parts of serial works, and similar 

mblications £0 as to render them easily ascomible. A sot of pigoon 
oles has now been made for the reception of euch papers; and in 
these they may be kept in alphubetioal order, and made more avail- 








able for the use of the Fellows until can be bound into volumes. 
Mr. Skertehloy roxigned tho office of y Assistant at the end 
of the year 1868, and Mr. F, H, Waterhouse has been appointed his 
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General Statement explanatory of the Altesation in the Number of 
186; 


Follows, Honorary Mondera, g¢,, at the close of the years 
and 1863, 


Number of Componnders, Contributing and 


aS es Fellows, Docomber 31, 1100 
Adit Polis elected during former year and 40 
paid in 1868... 
Add Fellows elected and paid in 1868 , 36 


Deduct Compouniors deceased. , 
Contributing Follows decoased 
Non-contributing Follows decoasod 
Contributing Fellows resigned. 





Numbor of Honorary Members, Foreign 
Members, und Forcigu Correspondents, } 86 
December 31, 1867 

Add Foreign Corrosponiont lected ...... 54 





Zin 


Deduct Foreign Membor deceased... ..-.. 1 
Foreign Correspondents deceased ., 4 


Drckasen Provows. 
Compounders (5). 
Sir G. Clerk, Bart, H. Porter, M.D. 
N. Denny, eq. J. Russ, Bag. 
Admirol Jones. 
Resident mid other Contributing Fellows (9). 


Sir Charles Lemon, Bart. F. D. P. Astley, Boy. 
Rev, J. Carne, G. R. Burnell, Baq, 
Gencral Mackintosh, J, Seott, Enq. 

H. E, Moore, Esq. TJ, Lister, Esq. 

Lord Wensleydale, 


Non-contributing Fellows (4) 


Sir David Browster, K.H, Marens Huish. 
E, Franofort, M.D. Roy. J. G, Cumming. 








ANNUAL RETORT. vii 


Fane 17th.—Charles Baron Clarke, Esq. F-LS., Fellow of Queen's 
College, Cambridge, Barrister-at-Law, Dacca, Hindostan ; snd 
Fiaxtan Chasies John Sparel, Ea, elredaros BE, 

November Lith.—William Augustus Edmond Ussher, Eaq., Geolo- 
gical Survey of England and Wales; Rev. Robert Dixon, M.A. 
Nottingham ; William Woodman, Esq., ‘Tho Deanery, Great Mar= 
low, Bucke; and F. R, Mallet, Eaq., Goological Survey of India. 

Deocurber Oik.—Asthar Chompemowne, Log, M.A, Dartington 
Tall, Totaes, Devon ; James Thomson, Eaq., 6 + W, Chand- 
lor Roberts, |)» F.C.S.,, Associate of the Royal ool of Mines, 
Thurlow Placo, Dulwich ; Joha 8, Winbolt, Esq, M.A., Sandi 
Viearge, St. Albuns; Lawrence Preston, Eaq., Keynshambury 
House, Cheltenham; Join H. Blake, Esq., Geological Survey of 
England and Wales, 9 Aberdeon Park, Highbary, N.; John Hewitt 
Whoatloy, Abbey View, Sligo; Owen Rews, Esq., 26 Albe~ 
marle Sizeet, nd Octavius Russell Fabian, Eaq., 5 Brace 


., Gonville and Caius 
Exq., Castlebar, Ealing, W.; 
Geological Survey of England 








‘The following Donations to tho Meseva have bean received sinee 
the last Anniversary Meeting. 
British Specimens, 
Fossils from the Red Crag; prosonted by Sir Charles Lyell, Bart., 
MA, FS. BGS, 


Specimens ef Flint Flakes from Antrim; proseuted by tho lato G. V- 
du Noyer, Esq., through Sir EI. Murchison, Bart., K.C.B,, FBS, 
V.P.GS. 


Forvign Specimens, 

Specimens of Pretuncudus giycimeris fram Borloaux ; presented by 
Sir Charles Lyell, Bart,, 3LA., F.RS.. BGS, 

‘Tortiney Sholls from Spain ; prosented by TG. B. Lloyd, Esq. F.G.8. 

Fossil Plants from Madeira ; prosonted by Sir Charles Lyell, Bart., 
MA. PRS. PGS, 

Furussic Fossils from South Africa; presented by Major Rocke, Ter 
Majesty's 2nd Tegiment. 

Fousils from Scindo} prewonted by Major Rocke, Hor Majesty's 2nd 


Regiment. 
Specitun of Articil Mrahyte, made from Doerite; prevented by 
. Mobr. 


Mars, Crants, wre. remsnvrxp. 


Geological Survey Maps of the Netherlands, 2 Sheets (Nos.22and27); 
prosented by Hix Exeellenoy the Ambassador for the Netherlants. 
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Italian Society of 
Natural Sciences, 


Glasgow, Geological Socioty of. 


Ualifax. Nova-Scotian Institute 
of Nataral History. 


Heidelberg, Naturul-History and 
» Nati ~ anc 

Medical Society of. 
Hessian Government. 

Tndian Government. 


Lansanno. Vandoise Society of 
Natural Sciences, 


Liverpool Geological Socioty of. 
avery and Philosophical 
> 


Lek tse Society 


Art Union of. 

British Association. 
Chomioal Society. 
Geological Survey. 
Geologists’ Association, 
Institute of Actuaries. 
Linnean Society. 
Mendicity Society. 
Palwontographical So- 


cf pain Sou 





a “hsteanonateal S- | 


—_ Royal College of Physi~ 


London. Royal College of Sure 
goons. 
——. Royal Geographical So 
——. Royal Horticultural So 
ciety. 
—. Royal Institution, 
—— Royal Microscopical S0- 
ciety. 
. Royal Sootety. 
—. Socioty of Arts, 
Victoria Institute. 
—. War Office. 
, Loological Society of, 
Lund, University of, 
Lyons, Academy of. 


Manchestor, ,Goologial oclaty of. 
Melbourne. Geological Survey of 
ictorin. 


Vi 
—. Mining Survey of Vio- 
toria. 
—, National Museum of. 
——. Roynl Society of Victoria. 
Milan. Royal Lombard Insti- 
tate. 

Montreal. Geological Survey of 
Canada. 

——, Natural-History Society of. 

Moscow, Imperial Society of Na— 
tumbista of, 


Neuchatel, Society of Natural 
Scionces of. 

Now York, Lyceum ‘of Natural 
History of. 

, State Cubinot of. 

New “Zealand, Geological Survey 
of, 





| Offenbach. Natural-History So- 
ciety of. 


| Palermo, Institute of Natural 
Sciences of. 

Paris. Academy of Sciences. 
Geological Society of 


France. 
—p Mascum of Natural story 














Philadelphia, Academy of Na- 
tural Sciences of. 

——. American Academy. 

——., American Philosophical 
Society. 

Plymouth Institution. 

Presburg, Natural-History So- 
ciety of. 


Salem. Essex Institute. 

St. Louis, Academy of. 

Bt Petersborg, Academy of Bei- 
ences of. 

Stockholm. Royal Swedish Aca- 
demy. 

Btatigert. Natural-History So- 
ciety of Wirrtemberg. 


Teignmouth, Teign Naturalists’ 
Field Club. 


ANWIVERSARY MEETING. 


Turin, Royal Academy of Sciences 
of. 


United States, Patent Office of. 


Vienna, Imperial Academy of 
Sciences of. 
—, Geological Institute of. 


Warwickshire. Naturalists’ 
Field Club. 

Woolhope. Naturalists” Field 
Club. 

Wiirzburg, Natural-History and 
Medical Society of. 


Yorkshire, Geological and Poly- 
technic Society of the West 
Riding of. 


IL. List containing the names of Persons from whom Donations 


to the Library and Museum 
Anniversary. 


Abich, Dr. H., F.ALGS. 

‘American Journal of Science, 
Editors of the. 

American Naturalist, Editors of 
the. 

Anderson, Dr. T. 

‘Anglo-Colouial Magazine, Editor 
of the. 

Annales des Mines, Editors of 


the. 
Archiardi, Sign. A. d’. 
PGS. 






Barrande, MJ 
Biedermann, M. 
Billing, Dr., F.G.S. 
Blackwood, Messrs. 

Bland, T., Esq. 

Brand, Dr. 

Brown, R., Esq. 

Briart, ML 

Burgess, J., Esq. 

Canadian Journal, Editors of the. 


have been received since the last 


| Capper, R., Esq. 

Carpenter, Dr. W. B., F.G.8. 
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1868. 

April Sth—On tho Thicknoss of the Carboniferous Rocks of the 
Pendle Rango of Hills, Lancashiro, us illustrating the Author's 
views regarding the “ South-casterly Attenuation of the Carboni~ 
forous Sedimentary Strata of the North of England,” by Edward 
Hull, Esq, M.A, FBS, F.G.5. 

———_— Observations on tho Relative Ages of the Leading 
Physical Features and Lines of Elevation of the Carboniferous 
District of Lancashire and Yorkshire. By Edward Hull, Eoy., 
MA, F.RS., F.G.8, 

———_ 0n a Suliferous Doposit in St, Domingo, by D. Hateh, 

§ gemmunicated by Bir R. 1. Murchieoo, Bart, KCB, FBS, 





Ny My stat—On the Disposition of ent in variegated Strata, 
Peidalat Maw, Eaq,, F. ts, G.8., Keo, He sd 

——— Dn the Older Rocks of South Devon and East Corn- 
wall, by Harvey B. Holl, M.D., P.G.8. 

May 6th—On the Qunteraury Gravels of England. By Alfred 
Tylor, Eaq., F.LS. h.GS. 

May 20th.—On tho Eruption of tho Kaimoni of f Bantarny by Dr. 
Ts 8, Julins Schmidt; communicated by Sir R. I. Murchison, 
Bart., K.0.B., F.R.S., VPS. 

—— 6 n_ the ‘Structure of tho Crag-beds of Norfolk and 
Suffolk, with some Observations on their Organic Remains— 
ee eke Red Orag of Sulfolk, by Josoph Prestwich, Eaq., 
F. 

Jane 3ni.—On some Carboniferous corals, by James Thomson, Esq.; 
communicated by Dr. P. M. Duncan, ¥.RS., See. 

——_ On the Pebble-beds of Middlesex, Easex, and Herts, 
hy Searles V, Wood, Jun., Esq., F.G.3, 

On the Tower Cretaceous Bods of the Bas-Boulon~ 

naia, with Notes on their English oquivalents, by William Toploy, 


Exq., F.G.8. 

Ga Nie om the Mendip Anticlinl, by 0.1. Wenton, 
., ROS 

June hth On the Distribution of Stone Implomenty in Southern 
India, by BR. Bruce Foote, Esq,, Ey 

ee Onymtel Fite de Carrickfergus and Lame, 

by G. V. Du Noyer, Esq. ; communicated by Sir R, 1. Murchison, 
Bart, KGB, FILS, VPS. 

—— 0 ‘the Diminution of the Volumo of tho Soa during 
past Geological Epochs, by Andrew Murray, Esq., F-LS,5 com- 
municated hy the President. 

Haas the Asiatlo Elephant beon found ip a Fossil 
Stato’, by A, Leith Adams, MB., F.G.S. ; with some Additional 
Remarks, by G. Busk, Eoq.. ERS, F.G.8, 

———_ 00m the Charucters of some new Fossil Fish from the 
Lins of Lymo Regis, by Sir Philip de M. Grey Egerton, Bart, MLP., 
ERS, NGS. 


























ANNUAL REPORT, ay 
1868, 
November 25th-—Description of Ngu Tatura, an oxtinet Voloano in 
Now Zealand, by Capt. E,W. Hutton, EGS. 
———— 0n Dakosaurus, by J. Wood Mason, Baq., F.G.8, 
On the Anatomy of the Test of Amphidetus (shina 
cardium) Virginianus, Forbes, and on tho Genus Breynia, by P. 
Martin Duncan, M.B., F_R.S., Sec, G.S, 
December Oth.—Note on a Geological Reconnaissance mado in 
Amibia Petre in the Spring of 1868, by H. Brucrmun, Esq., 
F.G8. 





—— On tho Occurronco of Colestine in tho Nammulitie 
Himetono of Fayvt, by HI, Bauerman, Baq., FOS, and 0. Lo 
Neve Foster, D.8., BA, F.G.8. 





———____ Note on’ tho Echinodermata, Bivalve Mollusca, and 

some other Fossil species from the Cretaceous Rocks of Sinai, by. 
Dr. P. Martin Duncan, F.R.8., Sec, 6.5, 

———_— n the Existence during the Quaternary Period of a 

Glacier of tho Second Order ocenpying the ** Cirquo” of tho Valloy 
of Palhires, in the Westorn part of the Granitic ‘* Massif” of the 
Loziro, by M. Charlos Mortins, For. Corr. 0.8. 

December 23rd.—On the so-called “ Eozoonal” Rock, by Prof. W 
King and Dr. T. H. Rowney; communicated by Sir R. 1, Mur~ 
chison, Burt., K.C.B., F.RS., V.P.G.8. 

———_ Notes on the Geology of Chinn, with mere especial 
reference to the provinces of the Lower Yungtsi, by Thamas W. 
Kingsmill, Esq. ; communicated by the President. 

1869, 

Teanary 13th.—On Hyperodapedon, by Prof, T. H, Hoxloy, LL.D, 

PI Prea. 

















———"_— 0a the Torality of nu new Specimen af Eipecoctope- 
don on the South Coast of Devon, by W. Whitaker, Esq., F. 


January 27th,—Notes on Giraptaiia and albod Fossils o actine’ in 
Ireland, by W, H. Baily, FG. 


Notice of Plant-remains from beds interstratified 
0 Basalt in the County of Antrim, by W. H. Baily, Esq., 











¥.GS. 

———— Remarks upon the Basalt Dykes of the Mainland of 
India opposite to tho Islands of Bombay and Salsette, by G. 'T. 
Clark, Esq, F.G.8, 

On Auriferons Rooks in South-enatern Africa, by 
utherland ; communicated by Six R. I. Murchison, Burt., 
F. PGS, 








Evidence of a Ridge of Lower Curhoniferons 

Rocks crossing the Plain of Cheshire beneath the Tring, and form= 
ing the Bounilary botwoen the Permian Rocks of the Lancashire 
frig on the North and those of tho Balopian typo on the South, 
by Edward Hull, Esy., M.A, P.Rs 

re eset ae Seaton hy the Rev. ‘7. 
Wiltshire, M.A, ELS, KGS, 





‘After the Reports had been read, it was resolved,— 

‘That they be received and entered on the Minutes of the Meeting; 
and that such parts of them as the Council shall think fit be printed 
and distributed among the Fellows, 


It was afterwards resolved,— 
That tho thanks of the Society be given to the Earl of Selkirk and 
Professor Ramsay, retiring from the office af Vice-President. 
Tasks of the Secoty to ives to ihe Duke of Argyl, 
B. Etheridge, Esq., Professor Ramsay, Col. Sir Henry James, RE., 
and Robert W. Myine, Esq., retiring from the il. 


After the Balloting-glasses had been duly closed, and the lists 
examined by the Scratineers, the following gentlemen were declared 
to have been duly elected as the Officers and Council for the ensuing 
yoar:— 
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PROCEEDINGS 


Ar Tm 
ANNUAL GENERAL MEETING, 
19m FEBRUARY, 1869, 


Awanp or tHe Wottaston Mnas. 


‘Tur Reports of the Council and of the Committees having been read, 
the President, Professor T. H. Huxxer, LL.D., FR.S., handed the 
Wollaston Medal to Hxwny Cravtox Sony, Eaq., PR 8, addressing 
him as follows :— 


Mr. Sonvy,—Tho Council of the Geological Society has one 
mo with the oe duty pee to you the Wellaston 

in signification of the value h all geologists attach to your long+ 
continued and Inborious investigations, 

For more than cighteon years you hare beon in researchoa 
into the structure of terrestrial rocks and , and af metcor= 
ites ; a long series of memoirs testifies to your patience, your indus 
try, your ingenuity, and your knowledge of the seiences which bear 
upon the problems you have attempted to selvo; and the most com- 





potent j) bear willing witness to the light which you have 
thrown upon the hiddon processes of nature ta which these bodies 
owe their origin and present condition. 


PIs PANG o& wick wo hocet andl on searching a8 yours sannat be 
fally estimated by your contemporaries, But already we seo that 
tho explanation of ‘slaty cleavage, to which you were led 
study of the intimate atructuro of the rocks which exhibit that 
nomenon, is in full accontance with the conclusions of physical in~ 
vyestigators who have approached tho question from n very difforent 
side, and may now be suid to be universally adopted. 

And, finally, it will not eaeape the attention of the octet 
marked accordanco with tho fitnom of thingn, that We 
Medal should be conferred upon a worker in whom is apparent so 
much of that love of minute research and s0 much of that of 
clucidating the gront by the little, which charwetorized the Mlustrious 


FEE 


Mr. Sony replied :— 
Mr. Prestpxvr and Gexrimnx,—Allow mo to express my best 
thanks for the honour you havo dono me by tho award of tho Wol- 
laston Modal ; and allow mo, Mr, Prosident, to thank you very sin- 
corely for the kind manner in which you have spoken of my researches, 
Thaye always contended that the greatest reward iat aceite man 
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tivator, and the Society a Mombor of groat ni monte and vory 

versatile abilities, Continued illness prevented him ap egented 

the results of his labours ; but his fossils, collected with 

bay eerie cab pig age by ‘valuable notes, have enabled Dr, Falconer 
joer to give an adequate nocount of the animals 

sa eed Te it ee Eo 

which clothed its 


Saxces Wouam Kexo, born September 20, 1821, was the oldest 
son of the late Rev, William Hutchinson King, formerly Vicar of 
Nuneaton. At an rnd age he showed a taste for scientific xtudics, 
While a mero boy, from fourtean to sixtcon years old, he kopt a 
journal in which astronomical ubscrvations and dissoctions of inscets 
were noted down. Some of his papers were published at tho time 
im the ‘ Zoologist,’ Ax ho grow older he tarned his attention also to 
Archmo! and Architeoturs, He entered at St. Cathorine’s Col- 
, and took the dogree of B.A, in 1844, and that of 
In 1849 he married Emma, daugliter of the late 


Eeclingtam, Nériik’ whore msclf with wntlagein 
Soxlingham, folk, wi he devoted hi ith wn! 
enongy to his paroohial work, and tothe study of the antiquition and 
natural history of the county. 

He travelled much, note- and sketch-book inhand, Tn 184and 
1850 ho visited Switzerland, Italy, pence Ba Grecian Archipelago, 
Constantinople, and Asia Minor. In 1 tho little. 
known valleys between Monte Rosa ad dat 6; and subse~ 
quently published * The Italian Valleys of the Pennine Alps,’ x work 
that is mes ere value, from the rare combination of Ii 

ith great powore of observation and artistic skill which it 
Ms Subsequently ho became a Follow of the Societ 
See and of the tin Phe dsccges Society. Tn 1 
ooitnmlensd to tho N and N ti Arcklogol Boda 
i on the “ Examination of an. ree, Cemetery at 
eee ee © beeond on a “Roman Kiln coal Ura ued ah 








pera pereirar ts tn Nerae Bessie bz Bec oe ae 
Sir Charles Lyell, Dr. Fe ues John Gunn. From 
thot time ho devoted himself to the study of tho preglacial bode 
Sorell aa eg Da paractel ag Ble 

of th inlaw a iote f each 
notes of tho strat position of en. 
In 1860 ho eet Fehiw af the Genie Boolaty. In 1864 
ho yas soscriously affected by overwork that he was sont abroad by 
is tibtinad ediatrs 9 weak ie rest of 
tain in England ; Hs hescnesly aenlenesioon of mental acti 


er ee sees On his return through Geduge Pan 
Majorca, Pa meigiar bene ethry ply 
Bee Lyall, * Antiquity of Many pp. 344-817. 


Hf 
ie 
i 
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to comprehend, and largely to the course taken by the French 
paren ticbieerhliageat ry wrest i a 

for that achievement, history, ike some other great 
always paying upon results: bat those who will look careful into 


erroneous, and might well fail to curry conviction to the minds of 

the much-abused kings und ministers who #0 long withheld their 
to hie grout ent 

piutiwsies fs So cab phetber; to woe fom ps 


it. Eminent: truthful, hearty, and enthusiastio, 
Boucher de Perthes puid for these virtues by 4 certain facility of belief, 
whieh eles Psa pool enga net Fe clerk ig advan~ 
tageous in th it negloct and adverse criticism when a 
man ho fobeeeies hold of a truth, 

T say this much in justifleation of our confréres ucross the channel, 
and in vindication of eantion and scientific logic, with which 1, for 
en prefer toon rather Chan to be a tba oop oars ed 


(och Posterity, a somewhat Vesey oped 
have said, only upon results, will take no note 
TEniy award to our Columba all the credit ‘which he dee 


‘The doath of M, A. Moxtor, which look Eien oS eee 
bruary last, was announced at the last Anniversary. 
ere aman oe Cae Ble wing 0s Wi EA 4 Motes” 
i. de 


ied himeolf with geology, in Austria, In Switzorland, wl 
ae ter 

wit an en was Conservator 

L Museum af Berns. Although 0 Professor of Geology 

devoted himeolf to prohistorie studies, and greatl: 
tentribated | ith pg yin vet » his writings, ual 
the pa lectures he was continually giving in one place or 


Sal ga mashaieaprynieiereerpnap rat ae 
t which 


discovery upon which M. Morlot laid most weight, is thut of 
tho Cone de la Tie? whihbe covert sae M3 
measuring the duration of the it . M, Morlot’s 
Le eae rut vox toa eklnae 














The earliest of his writings which I hare been able to 
‘trace is in the form of a short letter to Drofoseor on the 
‘ecourrence: boulder in the Pentland i 
is dated from Colinton August 3rd, 1829, when its writer was 


among Be paen ottivlineiad, which first to him the 
cash beng theemaetlaepd L cause of glacier- 
t ht 


on of 
narrative of adventure are happily eibvisteih sams mee 
tion and reasoning. | The ven arn of tb nani oe of 


work for the elucidation of coe fanctions of glaciers, 
existing operations of the ico, in scoring and polishing rocks, in 





il ia Poe 
PHEW GORE Ean 











AXNIVERAARE ADDRESS OF TUR PRESLOENT, Xxxy 


But thoogh the tendency of his researches in ‘was mainly 
towards the invostiation of the conn: with changes 
in the outline of the surface, he did not neglect the study of minerals 
and rocks, in which he had boen trained under Jameson. Previously 
to 1836, with the view of Icarning more of the history of unciont 
gplogiatl upheavals, he had examined “the trap rocks of our own 
island, the aphites of the Pyrenees, and the tines of Anglesea 
nod the Lisard—the porphyries of Northern Tely—the grote reine 
of Mount's ane ‘Glen Tilt—tho ancient volcanos of Ai 


ness for mineralogy to i 
Androws he showed me a collection of veined sgates which h 
fwoumulated in the course of yours, ond with which ho used 
‘often to begaile a little leisure in trying to spevulate upon the 


In concluding this skotch of the Isto Principal's geological labours, 
Saunt nay Pergo thas sone wt Gls sestanbos; Chong’ fa thamnestror 


the variations due to differonces in tho nature of the matorial through 
which tho heat is transmitted. 


, some 300 in number, flowed on without a check. 

Nor did this singulor fertility by means exhaust Sir David 
acne’ eabrgien Ele wesle ta Goaibortows Besbinliy woolly 
he iited tho ‘Edinburgh Bu in,’ and shared in editing the 
“Edinburgh Philosophical Journal,’ the * Edinburgh Journal of 
Scioneo, and tho * Philosophioal ‘Magazine.’ Ho the 
Scottish Society of Arts, and helped to found the British Awociation ; 
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ap ag ed cap ed Sara me tnd 
esteemed nessocinto was prevented by hie focble stato of hoalth, 
combined with hie numerous profeseionnl and other engagements, 
from devoting much time to scientific yureuits. His death, which 
‘took place at the early ago of tiga was hastened by an_acci~ 
eee ee paralyvie, whieh terminnted 

ly, August 6 
Dr. Porter was in asitous labourer forthe boefit of his native 


Sipeehy xnd.no ona cold bx btior qualiiel re tae authorship of 
the half-playfol, half-scrious little wae 


ae m to investigators of the of the district; ond all 
Sti wrabod Guess of tia pire wil h 
Sis doa nod nal not an han hs gost and hepa 


The Rev. Josxen G. Come, M.A., F.G.8., Viear of St, Jobn's, 
Bothnal Green, was the son of the late Joseph pone crays 
Esq., of Matlock, where he was born on the 15th February, 18]. 
Mr. Cummi ‘School ; andan old 


was educated at Ookham Grammar } aden 
‘Oakham school-fellow has written of him:—* He was’ 
of ta te eR tr Mew aes 
i deed, and eminently good-natured. perhaps, 


1, im 
about 14 years oldwhen T first ew him, and Se tla 
1 a EEL TN el prety herded GI aoe 
donot remember that I over saw him with a cricket-bat or fishing- 
rod; but he was vory fond of talling of the wanders of Derbyshire, 
and ited me with some fossils. He wus fond of wrestling, and 
we iy walked to 9 quiot fleld somo half welll Be 
and catrabe Topher Hoste pele at ual terms,” 
gained exhibitions ut Oukhom, and 


‘uncle, ts 
Cumming, Professor of Chemistry at Cambridge, and Rector of North 
Nunetons Novi. Tn 1838. ho was 1 Classical. Master 


& 


a 

about Afton years fn the Tala of Man, and 

removed on his appointment to the ship of King Edward's 
© Seo Cambridge Calendar. 
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‘wit and common sense, aided by some training in other intellectual 
exercises, 
‘Nerved by suoh procedents, I proceed to put my ploading before 


Mek he ie en with whic T propose to deal i, Wt is it 
to wl refers whon a speak of = logical 
culation” and “ British a ee 


iD teisinve mereae be cae liters systems of geological 
Ubonght, each of which might thirty cachet cates tabs 
oe thal Gabe T shall call one of them STH 
another Usironserrsnzantan, the third Evonuriora ; and 1 
Shall try broly to aketch the charactors of each, that you may sey 
“hother the classification is or is not exhaustive. 
By Carasrnornex Trasan any form of goologeal spcslation wi vend 
in order to account for the phenomena of ", supposes the 
ration of forces different in their nature, or immeasurabl different 
oh SES in the 


I cass secs Wir aces :, because it 
nssumes tho tion of extra-natural power. ‘The ‘Aoctrine of 


parallel. catastrophism 
I eee 
ie" and lly it has yet many adherents, and reckons among 
os |p artillery oie rar Mane ee 
srvonurrinraxtsx I mean preeminently the teachin; 
mais work, Saree 
z to ‘ 
Sr raea tabs Goa se tee ent conee ttle cane 
geology which is rocorded in the annals of tho seience. So far us 
eg Ausian eames Porrmyipg ean at a 
Saar er pens Vanes sb tae 
one asks how itis that Hutton was led to entertain riews so 


considerable extent, and because, in the second place, he was 

thoroughly trainod in the physical and chemical science of his day, 

ae L, om mm sod Regret et . 
‘know! which was ion of 

sei ener, ode a ght wh aa 

scientific in 

Te ia £6 this thorough scientific training that T sscribo Hiutton's 


Papalarly ep epderiine iarple San spenmee bm ey! 
in operation for of geological phenomena, 
She be wile taeee not pretend, as he [M. = 


_ 
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astray. Tho final cause of the existence of the world is, for Hutton, 
the production of lifo and intelligence, 

“We have now considered the globe of this carth as a machine, 
‘constructed upon chemical as well as mechanical principles, by which 
its different parts are all adapted, in form, in quality, and in quantity, 
to a certain end; an and attained with certainty or suecess; and an 
end ES wo may pervoivo wisdom, in contemplating the meana 
enn] ¥ 
« Bat is this world to be considered thus morely as a machine, to 
Tnst no longer than its parts retain their present position, their pro= 
Der forma and qualities? Or many \t nor bo also comaidored, a5 an 
organized body? auch a8 has a constitution in which tho nooessary 
docay of the machine is naturally repaired, in the exertion of those 
productive powers by which it had been formed. 

“This is the view in which we are now to examine the globe: 
to seo if there bo, in tho constitution of this world, a reproductive 
operation, by which « ruined constitution may be again repaired, and 
a duration or stability thus procured to the machine, considered ns 
a world sustaining plants and animals”®, 

Kirwan and tho other Philistines of the day accused Hutton of 
declaring that his theory implied that the world nevor had a begin- 
ete: and never differed in condition from its present state. Nothing 
onl 


‘stay such conclusion in rsureie rae le i its Anatomy ; 
“usin thus tracing back {hewetal of changes which ee = 
feoded cach other, and. Fgmplete structursiatural oparitions which have su 
wy sea powers siurk to us tho course of time pust, we om 
these wi Wo cannot 800 any farther, . 
proceed in time and mo= 

* @oonomy of paieey 
the gn ny amen this world; nor is it the extablishe 


If We CF have : 

6 VO 8 Stari = 

Such ‘Lyell Te T have une pila! a the doting of Hutton and 
are little known, and his claims on our yoo 


that he who writes A 
thought will not be 4 geological 
sition ta yan Sn gt ea he 
oer is the history of Egulogy. 
one can doubt that the influence of uniformaitarian vi 
‘been enormous, and, in the mai: iformitorian views has 
the progress of sound geology,” Nt Deelisial and favourable: to 
Nor can it be questioned that 
* Th pp. 16, 17 


# not thambed every page of tho * Princ 


‘uniformitarianism hae even a stranger 
Pas ve 
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to limit at a particular point tho progress of inductive 
hres nd yin which are to those which 
eis faithlessnoss to its own logie, seems es ee! have cost 


these facts ha 
the doctrine of Brtov8r. 
© consider what is knowablo about the earth, we shall find that 
the word geology—falla 


categori 
zara io nal 
ot rl te Kt of he 
as distinct 


of such 


B ibelchings forth of vapours, asheo, and lava re itn agtivi- 
strict a sonse, a8 aro Warmth and the movements and pro- 
‘respiration the activitios of an animal, The phenomena of 


nicht bofremden lassen, wenn ich mrich untorsteho 
irmehe ihrer Bowo- 











seemingly 
Kant a complete in the shape of a of 
‘the causes which have led es toy devebopatent of seth a He 
diffiesed atoms of matter endowed with simplo attractive and repul~ 
sive forces, 
“Give me mattor," sxys Kant, * and I will tmild the world ;” and 
‘he proceeds to deduco from the simple area eememiaie 


doctrine in all essential well-known “Nebular 

ye accounts for the relation of the masses 
the densities of the ‘to tholr from the sun, for 

the eccentricities of their orbits, for their rotations, for en 

tellites, for the general agroement in the direction of rotation 

the celestial bodies, for Saturn's ring, and for the zodiacal 

finds in each system of worlds 19 attractive force of 

‘tho central mass will its i 

trating upon itself the matter of the whole system ; but, ar the result 

of this concentration, he argues for the tof an amount 


to ‘the universe a3 once an Infinite oxpan- 
sion of and diffused matter. At one of this he sup- 
| octet tebe a ecard el Ta strict. deductions 


dynamical shows he jis must result i 
th deve ef prota etd Yd vue by ene 


between the ruins of the worlds that have been and the chaotic ma- 
terials of the worlds that shall be; and in spite of all waste and de- 


struction Cosmos is extending his borders at the expense of Chaos, 
Kant’s further application of his views to the carth iteelf is to be 
found in his « on rf shy" (a term under which 
bry soel baton was ), a subject whieh 


+ * Allgemeine Naturgeechichte and Theorie des Himmels; oder Vermuch von 


der Vota td ost chan des gansea W lh 
Nomton'schen sbgehandali' Kats “Sanmlliche Works Bd. 3, 


po. 
4 Pinte Staite Weekes WL: va 
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antagoniam betwoen C: sey ani Daisitaeiecier cee 
— iti catastrophes 
area aleenity. Tat sna iTumtrata ny cate ya pe the 


sweating ote peter Gucria of uniform pis time-keeping 
means uniformity of action, But tho striking a pd ln 
ally « catastrophe ; the hammer might be made to blow up a barrel 


ment, the clock, instend of marking the fos it strike at all 


and appa- 
rently La Be ie ston ot be a elas tai ren 
Pen eel action ; an we might hnve two schools of clock-t eae 


nists, one studying the hammer and res cad pordlir 
Still loss is there an; between either: 
eee of Evolution, whi vehteh en eames Uti aeeodte 


him and Uniformitarianism, while it rojecta the. arbi- 
a nd the, as arbitrary, limitations of the 


i 
& 
He 
un 


germ. 

do not know wl Eyolutioniam can claim that amount of 
currency which would entitle it to becalled British popular geology 5 
but, more or less vaguely, it is assuredly present in the minds of 
most geologists, 


Such the three phases ical speculation, we aro now 
petal SU ee 
anes form in the Cg 


abwolute Us io deny that the rapidity of the rotation 
of the es eae tun ony be waxing di, 
B ‘us, T suspect, aro 
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limitation of tho period daring which living beings have inhabited 
this ere ae —— ges by adtnatng da 
complote res in geological specu! iON, owns probandi 
on maker of the assertion, who brings forward not = shadow of 
evidence in ite sapport. 

‘hus, if we accept tho limitation of time placed before us by 
Sir W. Thomson, it is not obvious, on the faco of the matter, that 
wo shall have to alter, or roform, our wn 





tend to retard the rato of tho carth’s rotation upon its axis. That 
this must be so is obvious, if one considers roughly that the tides 
result from the pull which the sum und the moon exert upon the 
wou, causing it to act as a sort of break upon the rotating solid 


Kant, who wos by no means a mere “ abstract philosopher,” but 
a good mathematician and well verved in the physical science of 
his time, not only proved this in an essny of exquisite clearness 
and intelligibility, now more than a coatury old, but dedueed from 





youre es an acceleration rela~ 
tively to the rotation of the Of course this may result from 





Laplace believed he had accounted for this phenomenon oe 
fact that the eccentricity of the earth's orbit has been 
throughout those 3000 yeurs. This on] Seeds MEE 
the mean uttmotion of the gun on the moon, or, in other wards, an 
STE te er tee and, conse= 
iter iy. "Tap, hen rapidity of @ orbital motion of the 

end I he opm of the ac~ 

celeration upon the moon; and if his views were corroct, the tidal 

retardation must either be insignificant in amount, or bo counteracted 
by some other agency. 

Our great astronomer Adams, however, to have found a 
flaw in Laplace’s caloulation, and to have ‘that only half the 


4, Uteenchung der Prag ob die Be in ihror Undreung wn die Acton 
ele le Meshing des Tage so dr Noi ering gi 
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cortain how much of that retardation is due to tidal friction, —how 
much to meteors,—bow much to possible excess of melting over ac- 
cumulation of polar ice during the period covered by obsorvation, 
Silas auevnts ae the retutes to nek aecy than Bah eee 

%. Tho effect of a different distribution of land and water in mo~ 
ifying the retardation caused by tidal friction, and af reducing it, 
un Se Saeeeens «ait See eee 
taken into account, 


of ica around the poles (which implies cae soutereel of, way, an inch 
of wator from tho general surface of tho soa) will eause tho earth to 
rotate quicker by one-tenth of a second per annum. It would ap- 


pear, therefore, that the earth may have been rotating, throughout, 
‘the whole period which has from the eommencement of the 
Glacial down to the present time, one, or more, seconds per an~ 


num q or thas it rotated during the Mipcoas ‘epoch. 

But, according to Sir W. Thomson’s calculation, tidal retardation 
will only account for a retardation of 22” in a century, or 24, (say 2) 
of a second per annum, 

‘Thus, assuming that the accumulation of polar ice sines the Mio~ 
eene epoch has only been sufficient to prodace ten thes the effect af 
f coat of oa one oct thick, wo shall havo an accelerating cause which 
covers all the logs from tidal action, and leaves @ balance of $ of # 
— aunum inthe way of acceleration. 


Pinch ime! conditions, what becomes of the confident assertion, based 
upon the assumed uniformity of retardation, that ten thousand 
Brorses seat ae rotating more twice 
FS opti er ‘that we geologists are “in di- 
boehccrpres to the ene: jatural Philosophy” ieneeacend 


Deore menentier ore that time 

TL, Tho secon: aa ath iW. Thome An 
article, by myself, published in ‘ Macmillan's * for March 
1862, on the age of the sun's heat, explains 





which toe oly taking into account the sun's dimensions, 
showed it to be possible that the sun may have illu~ 
‘the earth for as many as one hundred million years, but at 
Rractee tne rococo te csdot arto that ha kadeabaleieetor 
the earth for fire hundred millions of years. ‘Tho estimates here are 
necessarily very vague; but yet, vague as they are, I do not know 
that pom pen any reasonable estimate founded on known 
‘of mattor, BO inated area tee 
inated the earth for five hundred million "(Le 
Tdo not wixh to Hansardize" Sir William’ ane aaah 
stress on the fact that, only fifteen years ago, he: e entertained a totally 
different view of tho origin of the eun’s hoat, and bolieved that the 
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tions seems to be necessary to tho validity of the calculations on 
which Sir W. Thomson lays so much stress, 

Nevertheless it surcly may be urged that such affirmative answers 
are purely hypothetical, and that other suppositions haye an equal 
right to consideration. 

For example, is it not possible that, at the prodigious temperature 
which would seem to exist at 100 miles below the surface, all the me- 
tallicbaseamay behave as mercury does at a red heat, when it refuses to 
combine with oxygen ; while, noaror the surface, and therefore at a 
lower temperature, they may onter inte combination (as meroury does 
with oxygen a few degrees below its boiling-point) and so give rise 
ton heat which is totally distinct from that which they pessess an 
cooling bodies ? And has it not also been proved by recent re- 
searches that tho quality of the atmosphere may immensely affoot ita 
permeability to heat, and consequently profoundly modify the rate 
of cooling of the globe as a whole? 


and may so greatly affeot the oupply and the loss of torrestrial heat 
as to destroy the value of any calculations which leave them out of 
sight, 


My functions as your advocate are at end. I speak with more 
than the sincerity of a mere advocate when T exprems the belief that 
the caso ogainst us has entirely broken down, ‘The ory for reform 
which has beon raised without, is luous, inasmuch as we havo 
long boon reforming from within all needful specd. gor 
critical examination of the patie upon which the very gra 
charge of opposition to the principles of Natural Philosophy ney 
beon brought against us rather shows that we have axercised a wise 
discrimination in doclining to meddle with our foundations at the 
bidding of the first passer-by who fancies our house is not so well 
built as it might be. 
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or 


GEOLOGICAL MEMOIRS. 


On Tonsssre Devosrrs newer Viena. By Herr C, Gxresnacr. 
[Proceed. Insp, Geol. Institute, Vienna, February 4, 1868.] 

Tux Jurassic series from theRhatic formation up to the Neooo~ 
mian has been found well represented in « circumscribed area near 
St. Veit, about 24 miles ct west of Vienna. The Koessen strate 
are woll developed and very fossiliferous; but their stratigraphical 
relations with remainder of the Lias could not be ascertained. 
The Dogger is represented by the zones of Ammonites Sauzeunes, A. 
Humphriesianus, and A. Parkinsoni. Theso deposita strike NE. 

SW. Uae N.W., and form, as it were, an island in the on~ 


conformable Jurassic deposits. 
The Klaus possibly be represented by a fine red Time- 
stone containing tare da, and occurring in two localities, as it yields 


a Terebratula very similar to J, Roveredana, Benocke, ‘This and 
another rod limestone, the latter containing i, stri 
to W., and dip 8., overlying the Dogger uni 
conformably suceocded by the white Neocomian limestone, w 
‘elds Aptyckus Didayi, Coq. ‘The former bus afforded 

leevis, A, latus, A. gibboous, A. lamellosus, A. ernesicauda, Be 
Iurstatus, and B. canaliculatua. 

[Cooxr ML] 








On Mroroscorie Puaxts and Axnuars in Exvrrryn Roces, 
By Dr. Gustav Junzsen, 

feber ine mikroskopische Flore und Fauna krystallinincher ine 
(Bruptioogesteina), vor De. Gustar Jensech, “Laipaig, Engels, 1000) 
Ix this preliminary pamphlet the author announces a remarkable 
discovery that he has made, namely, that varions * eraptive” rocks, 
such aa the molaphyre of Zwickau and the Thiringorwald and the 
porphyry of Hallo, contain the microscopic remaina of organisms 
imbedded in thin crystalline constituents, and not merely in the 
calcite and other matcriala by which spaces in the rock have boon 
fillod up. His observations were made upon out and polished sec- 
tions of tho rocks, taken not from the surface (where weathering 
might Pei but usually from quarries, 

‘The organic forms detected by Dr, Jenzsch in these rocks are cha- 
ractoristic of standing fresh water, No Diatomacem have occurred 
tohim; and of the Carapaced Infusoria, only afew Arcelie have been 
met with. Of plants, he says that he has met with eutire well- 
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The dip is at a high ungle, in a southerly direction, towards the 
‘Traunstein. Tho soft natare and inclined position of these marls 
cause slips; and the affect of these local disturbances is more or less 
perceptible at the present time. 

Olive-grecen quartzose glauconitic sandstonos appear to the north 
of tho marls, abounding with Miamalites and othor Booeno organ- 
isms. Still further north, the Griinberg is entirely composed of 
alternations of greyish-blue limestone containing fuccids, with 
Vienna sandgtones which contains the charucteristic vermiform 
markings whos nature is still undetermined, 

‘The deproasion between the Grinberg and the Trounstein con- 
tains detrital matter cvidently of glacial origin, It may be traced 
us far as the Landach Lake, the north-eastern end ef which it bor- 
ders as n range of low undulating hills, evidently the remains of 
terminal moraines. Blocks of limestone from the Grehifiraben lio 
scattered about, brought into their present jon either by run- 
ning water or by landalips, Moraines arc alno seen upon a terrace 
ef glacial drift on tho northern side of the Grinborg. The fine- 
grained calcarvous and micaccous sandstones which are seen in situ 
on the weet-south-western bank of the Lake of Laudach, between 
the Cretaceous marls and the Lower Lins, may possibly be concealed 
Doneath these gravels and moraines, ‘The sandstones in question 
are distinctly stratificd, and dip southwards at a steep angle bencath 
the mass of the Traunstein, They rest immediately on, and pass 
into, « conglomernte composed of fragments of primitive rocks and 
rolled polished pebbles of white quartz, bound together by a ferrugi- 
nous coment which is locally decomposed into rust-coloured matter. 
Organic remains are not rare, but they are usually so izmperfectly 

ag not to admit of determination. ‘The most abundant 
fowsil is an Ostrea, strikingly rosombling O, {Gryphea) oblique ; 
impressions ‘of Lima and Feeten are also found. Bolemnites, 
which are probably derived from older rocks, have a decidedly 
Liassic facies. If the Belemmites are really derived from, and the 
Ostrea is identical with, O. obliqua, those conglomerates belong to 
the Lower Tertiaries ; if this be not 90, they must be placed cithor 
with the upper part of the Lower Lias or the lower division of tho 
Middle Lins. 

‘The exlearoous sandstones above mentionod are lithalogically iden~ 
tical with those of the uppor region of the Gachlief ravine, which 
Mr. Stur placed in the lower division of Quenstedt's Lias 3, on ac- 
count of the evidence afforded by such typical fossils us Ammonites 
obtusus, Sow., A. stellaris, Sow., A. oxynotue, Quenst, (7), Oxtrea 
(Gryphea) obliqua, Goldf, sp. Pecten Hehli, P. textoriue, Lira gi 
gantes, Gaeta cor, in &e. oe 

Tn the sume ravine aro found Mocks of splintery, ovcasionally 
schistoss, grey limestone, containing isolnted dark spots similar to 
those of the “spotted marls,” und ‘imens of Ammonites sar- 
garitacevs, thus representing the middle subdivision of the Lins. 

‘The sbove facts seem to prove that an inversion of the strata has 
taken place between tho Lakes of Traun and Lanudach, as has been 
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GEOLOGICAL MEMOIRS, 


On the Boss Puons of the Torry of Cruxenana (N, Hexosnr), 
By Herr H, Wore. 


[Beoceed. Imp. Geol. Tnstit, Vienna, August 31, 1868). 


‘Dar species ropresonted in this flora, as dotermined by Professor 
Unger, ure: — 








Alnus rostratam, Vag. Cen acuminata, Ung 
Castanea Kubinyi, Kiros Rha:mnuy Ocningensin, Heer, 

outer ing. Andromeda tristis, Use. 
—— Nimrotix, Banksia heleetion, Heer. 

Populus lutior rotundata, Leer. 
Zelkowa Ungeri, Kou. decipiens, Heer. 
ingest) Ficustilisefolia, Ung. 

tin Orningonsis, Heer. Growin tiliacea, Ung. 
Caulinites dabivs, Heer. Storoulia tenuinoreis, 
Podogoninm Knorrit, Heer. — i. Ung 
—— latifolium, Heer. Salix varians, Acer. 
Arunde Goeppecti, Heer, 
Carpinus grandis, Ung. 


In the immediate vicinity, a kind of Monilitic shale includes re- 
mains of plants and fishes, and, in beds of a tripoli-like substance, Din= 
tomacew and insects, A now locality of freshwater quartz abounds 
in silicifiod stoms of trecs, with somo fuw impressions of leaves and 
minnto shells of terrestrial Mollusea, (Covxr MJ 


On the Gxorocy of Texas, By Herr A. R, Roxssuxn, 
[Proceed. Imp. Geol. Inatit. May 31, 1808.) 


Tne territory of Texas offers a complote series of dsposits from 
the Palmozoic Potsdam Sandstono up to the highest Tertiarios. 
A bed of genuine bituminous coal is known to oxist noar Fort 
Belknap. ‘The Carboniferous formation has been stated to ox- 
tend over 56000 square miles of surface, and to be 350 feot in 
thiokness, ‘Tho thickness of the Crotaceous deposits probably ex- 
coeds 1600 foot; thoy are distinctly stratified, generally fou~ 
siliferous, coralline limestones, particdlorly well developed in the 
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SEACHE AND NEUMAYR—CLIFR-LIMESIONES. 7 


On the Crxve-Loxnsrowms (Kurresxatx) of the Noxrwmms Carra- 
mua Rayox, By Dr, G. Stacux and Dr, M, Nawmara. 
(Proceed. Imp. Geol. ‘nstit, Vienns, August 31, 1868.) 

Expr and extensive ett of strata have been observed in the 
Pieniny mountain-group, which is essentially composed of Jurassic 
Limestones and Neocomian variegated marls and limostonos, as also 
in tho cliffs of Middle ond Upper Jurassic limestones north-west of 
Loblau. ‘The inferior Crinoidal Lae pratee ee are steeply over- 
vaulted hy the red limestone strata of Czorstyn, Betwoon Seczawrlca 
and the valley of Sta evon compact older Tertiary strata, which 
may be supposed to offer more constant resistance to ction and 
decomposition (Nummulitic limestones and Eocene ee 

Strep ile cement), shew thy outlins of 

from amidst red ond Neocomian marls, Eocene somal 

sandstones, and loos conglomerates. Several ceaptions ofa trachyta 
i i idst the cliff-region 





oe 
traobytio eruy 1 between ‘Tokaj and Nena *) OX 
mr in serene the ci renge tad busesth the Onrpetiee 


chief line of a, and the Tnecn en nitis mast of the Tatra. 
4 


rials radon oe more compact calcareous strata have bean 
destroyed in the course of the catastrophe. The 

stones and older ‘Tertiary sandstonos and marta 

conspicuously developed along the northern and een ete at of 
the cliff-rogion appear gonerally in but slight development close 
to tho limit of the red, grey, and variegnted inferior Cretaceous 
marls from among, which the cliff-ranges rise. A goneral destrao- 

tion and romoval by water of tho deposits above the Novcomaans is 


not admissible, except on tho supposition thut this rango was re 
pestedly and for @ long time, daring the Cretaceous and ‘Tertiary 
Porlode’ the cognt-Uanie of a condlaental Toplas: tho dr 


cumstances just described, a powerful trach: es must 
rut ta der 


Tn some places broken or bar ot oft ‘mare com~ 
pact limestone beds have pil Lh i 
Bee while thee Iast have been compressed between the feldings 

and the fissures of the moro resistant calaucous materials, Tho 
red Crincidal limestones contain Ammonites vecte=lobatus, Tero= 
bratula curviconcha, and somo other species from the Klaus-teata 
(Bsthonian), together with Ammonites alterwens, v, Buch, end 











YUCHS—MOLLUSCA OY THE UPPER TERTTARIES, 9 


On the Layas of Vesovivs. By Professor Fuens, 

[Proceed. Nak Ist, aud Med. Soe, Heidelberg, January 22, 1860,] 
‘Tx author states that the chemical composition of the Vesuvian lavas 
is nearly the same from the oldest to the most recent, Soda is the 
only very variable constituent ; itranges trom 1} to6 percent, This 
variation is duo to secondary chemical processes taking place bofore 
the outpouring of the lava.” ‘The threo mont essential facut ees 
tuents are leuzito, augite, and magnetic irom, With these are asso- 
ciated, but often’ only in small quantities or in particular lavas, 
olivine, mica, hornblende, garnet, sodalith, felspar (triclinic and 
ronidino), nophelino, and apatite. Only a small portion of the leusite 
is in well-deycloped crystals, on indication that after its formation 
it was partially altered by the high temperature of the su: 
lava mass, Similar alterations appear to have been produced in a 
great part of the constituent minorals of the lava. he lava, eon- 
taining both crystalline and amorphous mineral substances, must 
ae consisted at the time of its outflow of a fused mass in which 
erystals and fragments of crystals swam. The author has repeated 
and extended the iar investigations of Forohhammer and cla 
the action of hot water under atrong pressuro upon ea 
which the lava is composed. This action is 
when the water oan carbonic, hydrosulphuric, a ee ne 
drochloric acid ; is to it that the anthor attributes the chi 
produced in the cheenigal cenatitudion of tho leva. [W. 8. D. 








Moravec of te Urrun Tentranms of the Viewxrme. By 
Herr T. Focus. 
[Proceed Imp. Acad. Vienna, July 28, 1868.) 
‘Tre whole number of species recorded by the aes is 214 (amon; 
which 71 are now), distributed as follows through the stratigraphi 
subdir 5:—Castel’ Gomberto strata 118, Taracds strata 12, 
Sangonini strata 119, Of these 214 species, 128 are known to 
ocour in other locolities, viz. 70 in the Inferior Kocene ee 
infériours, Caleniro jer, Sables moyens, Harton pea 
equivalents), 01 in the Upper Eocone (Oligocene), Only 24 "veces 
are common to the upper and inferior Vicentine Tertiaries, from 
which last about 300 species are known, so that the limit between 
the upper and inferior deposite is far more distinctly traced than it ix, 
for examplo, in the Hampshire basin, whoro, according to Prof, you 
Koenen, 22 species, identical with those of the Barton Clay, are met 
with among the 54 species of the Oligocene Fauna of Brockenhurst, 
‘There is not one single species umong the 300 just montioned which 
is, at present, known to occur exclusively in the Upper Kooenes. No 
trace is found at Ronca of the comparatively far more reat 
cies erronoously ascribed to this locality, but in reality imal in 
Castel’ Gomberto strata or in the basaltic tuts of Sanzonini, while 
Ronoa arcadia froipeak omociated with o surprising obun~ 
dance of beautiful Calcnire grossicr forms, In consequence, tho 











TRANSLATIONS AND NOTICES 
or 


GHOLOGICAL MEMOIRS. 


On the Cxerackous Frona of Mourrars, Monavia. By Dr, 0. Henn, 
[Proceed Imp, Geol. Inatit, Vieuno, April 21, 1868,) 
Eioursxs species have boon determined from these beds, namely, 
one Fern, Gleichenia Quenstedti, Heer; one Palm, Palmacites horridus 
Heor (petiole only); four Abictew, Sequoia Heichenbachi, Guar 
S. fastigiata, Sternb., op. ; Cunninghamites élegana, Corda, and Pinus 
Quenstedti, Heer; two Moree, Ficus Mohliana, Heer, and J. Krausi~ 
ana, Heer; one doubttal Polygoneun, Credneria macrophylla, Heer ; 
two Taarisoe, Daphnophyllum Fraasi and 1). erassinervium, Hoon. 
other species are Aralia formoet, Hoer ; Chondrophytium 





grmi-dentaan, Mg plage ia Heer; M. ampli 
leer; pcre fur?) Geinitzti, Hoar; M. Schubleri, 
aes ina ois ‘This flora is romarknble from 


tho earliest in whi Dicotyledonous planta are conspic 
ee two-thirds of the species belong to this class, “ia 


way rrlcisd $0. tha Tome, Oveometca Rata af atte erally = 
mmong them the Magnctias and Myrtlos held a high position fa the 
vegetable scale. ‘Tho fossil plants of Moletein are in an excollent 
state of prosorvation, and tho leaves aro of lange sizo, although it 
might havo been expected that tho Dicobylodons next following the 
Coniferw in time would be small-Ieaved forms, [Couxr M.] 





On the Fowstt Fiona of the Anorie Reatoxs, by Dr. O, Henn, 
[Proceed Imp. Geol. Instit. Vienna, Apeil 21, 1868.) 


Pnoy. Herr has just published a dosoription of this flora iinstrated 
by fifty iy pistes, Dr. Ch. Cramer, of Zurich, contributing the doeeri 

tion of tho foasil woods. The Cardona for ig neqroented oly 
on Melville Tsland*; the Cretaceous only in North 

Miocene deposits with vegetable remains exist in North Groenland 
(with fousil insects), Banke’ Land, Mackenzio, Iooland, and Spitz— 


* Tho Swedish oxy spe on of lel oo detected Carboniferous strata both in 
Peale noel end in the latter fowsil remains of aninmls of 
jarani forms. 
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WOLP—LAVAS OF MOTNE FRAUFIOR, 13 
é Serine ptgzios 
juritic 
Xiao ops posi. 


. Saeed i doposite 

10. Recent deposits. 

‘The absence of the entire series of sedimentary rocks between the 
Dyas und the Diuetam, ‘oats to the conelusion that during the 
whole of this long rogion of tho Altai was dry ma 
that during the ena peck it was covered with water as 
the foot of the mountains, At this time an ocean, extending 
the Glacial sea to the Ural, the Altai, and the Caspian and Black 

Seas, seems to have formed a boun: betwoen and the 
sol asst off ita SO sbasmoe ane olson a= 
deed, generally, of any vestiges of a glacial partes eae AS are 60 
froquontly observed in Europe, may be accounted for by the S 
sition that a current of warm von-water, passing feos the M 
ranean to the Glacial ees, took its course ac eg 
Altaic coast, The Mammoths, remains of whi as ~ found in 
some of the caves of the Altay, may ea ed upon large flat islands 
rising out of the Diluvial sea. i removed, either 
‘by the upheaval of the land or by tho d ‘ining CoE 
behind it numerous lakes, some of which still consist of A 
and the climate required its present continental type. No traces of 
‘Lertiary, or Post-tertiary eruptions have been met with. The most 
recont eruptive rocks are Greenstones, which have broken 
all the deposita, up to the metalliferous. Everywhere the old 
mentary strata are ena upheaved and disturbed, but the 
periods i which theso upheavals took placo cannot at presont be aa- 


vertained, 

‘The metalliferous deposits in the west Altal are easentially uni- 
form in type. They consist of sulphate of or quartz, with a 
groat diversity of coal vulphurete, the products of the decompo- 
sition of which mealies occupy the higher levels. ‘The form of these 
deposits is very irregular, and they probabl. pee tate ae 





filling up of fissures. They oceur in the rystallino and 
peas td slates, and also in at pon im ite or 
greenstone; indeed, the last-menti Fock has broken a 


number of them. The metalliferous deposits of the low mountain~ 
chain of Salair, in which granite is pees entirely deficient, form 
irrogular bods in a talcose slate, but are ovidently of later date than 
the rock in which they are imbedded. Sulphate of terra a Se 
minates among their constituents, 





On Cusioxa from Exmswaxn, in Srxmta. 
By Prof. C. Prrxxs. 


[Proc, inp. Geol. Institute, Vienna, April 6, 1869.) 
Promeson Pras compares his new genus Chelyiropsis, Cram Eibic- 








TRANSLATIONS AND NOTICES 
or 


GEOLOGICAL MEMOIRS. 


The Kourwowa of He Urern Teumranres of Avsrnrs and Huxoany, 
By Dr. G. 0. Lavus. 


[Tmp, Geol. Institate, Vienna, Fano 30, 1860.] 


Tx a momoir on this subject, propured for publication in the * Ab- 

handlungen * of the Imperial Geological Institute of Vienna, Dr. 

Laube describes the following foasil Echinoida from the Upper Ter- 

tiarios of Austria and Hangary >— 

Cidaris Schwabonrui, xp. n. ‘Long, rod-like spines, with granular 
spinules directed torwards in’ narrow parallel rows, Vienna 
basin. 





nus Serresii anes sp.)- Vienna and Hungary. 

mirabilis (Nicol. xp.), Vienna 

—— monilis (Desmar. sp.}, Vienna basin. 

Ducieé (Wright), Vienna basin, 

Ehinus duc, s.n- Flattened, with ten rows of warts in the in- 
terambulacral and four in the ambulacral areas, Vienna basin, 

—Iungarieus, sp.n. Large, hemispherical warts of equal size 
in tho ambulacral and interambulaeral reas, ten rows in the 
latter and four in the former. Hungary. 

Behinocyamus transylvanicus, sp. a. Stall, differing from Z, ovatur 
(Goldf. sp.) by its more pointed summit and more regular peta- 
Toidal star. 

Auphions perspicillata (Ag.) and A, elliptica (Deror). Vienna 

basin. 

Seutella vindobonensie, apn. Tange, with a sharply angular, pro~ 
minent rostrum, and peculiarly inflated hetwoon the aegis 
petaloidie.. Viewna basin and Tungery. 

Clypeaster scille (Desmoul.), C. erassicostains (Ag.), C. portentones 
(Desmoul.), Hungary; C. acuminata (Desor), Vienna basin 
and Hungary ; C. gibborus (Htisso), C. pyramidalis (Michel.), C. 
partehi (Michel), C. intermedius (Desmoul,), and 0, letirvstris 
(4g.), Viena basin, 
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PAUL—=NORTH HUNGARIAN DEPOSITS, Ww 


On the Svccrssiox of the Urrxr Trraserc, Ruste, and Oren 
Lassie Derosrs near Howmoxa in Nourn Huxaany, By M. 
Pact 

(Proe. Imp. Geol, Institute, Vienna, Sist July, 1869.) 
The succession of these deposite in descending order is as fol- 
lows — 


W 





ite-veined Limestones, occasionally dolomitis, constantly asso- 

ciated with layers of quartz. 

Groy Marly Shales, alternating with compact Limestone-beds, 
containing Pontacrinites, Jima (2), and other indistinct organic 
remains (24-28 feot), 

Limestone with Pliontula intuseatriata, Ostrea Haidingerianm, Pecten, 
&e. (6-12 feat), 

Limestono, with large Megalodon seotions (3—4 feet), 

Limestone, with Perebratula gregaria (6-12 foot), 

Dolomitic Marl (8 fect). 

Limestone, with Lithodendra (9 foot). 

Limestone, with abundanee of Terebratula gregaria, which is asso- 
ciated in the deoper nodular layers with Cephalopods and Gas- 
toropods (24-30 feet). 

Marly Limostones, with Plleatula intus-striata, Oxtrea Haidingeriana 
‘and Pecten (6 foot), 

Soft dark Shales (3 fect), 

Delomitic Murls, more compact (8 feet). 

Soft Marls, alternating with more compact beds (3 feot). 

Dark red, very crumbly Marl-shalos (12-18 feet). 

Quartzite and coarse Quartz-sandstone, very like that occurring in 
the Lias (30-06 fe 

Dark Shales, with distinct, compact beds, which are sometimes 
quurtzitoid (36-45 fect). 

Variegated Marls in thin layers, somewhat dolomitic (120-180 
feet). 

? Dolomitie Breccia. 












The white-seined Limostones are overlain by Dolomites contain- 
ing Belemnites, and these by Limestones with hornstone and traces 
of Crinoidal Limestone, which may represent the superior Jurassic 
Aeposits, 

This section proves that the white-veined Limestono, so widely 
spread in the Carpathians, ond generally referred to the Trias, 
belongs, with its subordinate Dolomites and Quartzite-beds, to the 
Lias, It is not, however, the lowest stage of that formation, us is 
proved by the Quartuites of tha Little Carpathians, between which 
and the Kissen beds a great deposit of dark-coloured Limestone is 
intercalated. This section reveals another fact of interest with 
regard to the Késsen beds, numoly, that Bivalves and Brachiopods 
may alternately predominate repeatedly, so that they do not stand 
to each other in the relation of constant stratigraphical horizons, 

(Couns M.} 























